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                           ABSTRACT 
Adequacy of existing protected areas in conserving biodiversity at global and 
regional levels in relation to socio-economic conditions 
L. Gaika 
MSc Thesis, Department of Biodiversity and Conservation Biology, 
University of the Western Cape 
 
At a meeting of world leaders at the United Nations Conference on Environment and 
Development in Rio Janeiro in 1992, it was recognized that because of the 
tremendous increase in the size of the global populations (which now is estimated to 
exceed six billion), there were concerns that global biodiversity was at risk if 
insufficient land were not put aside for conservation within formal Protected Areas. 
The Rio meeting resulted in the formulation of the Convention on Biological 
Diversity. Arising from Convention on Biological Diversity was that at least 10% of 
the land in each country must be reserved for the conservation of natural resources. 
 
The primary aim of this study was to compare investment in Protected Areas in 
relation to socio-economic conditions at global and regional levels. A secondary aim 
was to show the visualization of the three sustainable development indicators 
worldwide in the form of a Dashboard, which was developed as a macro for 
Microsoft Excel to be used as a decision support tool. Various datasets were compiled 
from searches on the Internet for Protected Areas and for socio-economic data, and 
they were analysed using GIS. The multivariate analyses were used to identify 
countries with similar socio-economic profiles and conservation investment within 
each of the world’s continents. The dataset was also transferred to Microsoft Excel 
where it was analysed and the results were shown visually in terms of sustainable 
development. 
 
In addition, for the Cape Floristic Region, Broad Habitat Units, which are surrogates 
for overall biodiversity of the Cape Floristic Region, and socio-economic data of the 
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Western Cape Province, were also analysed using a GIS. A multivariate analysis was 
also used in identifying BHUs with similar socio-economic profiles and their 
conservation investment. 
 
Countries having highly developed economies and relatively low population pressure 
had significant investments in protecting their biodiversity through using a Protected 
Areas strategy e.g. North American countries. The world’s poorest continent with 
respect to economic wealth, namely Africa, had a full range of biodiversity 
investment from high (Zambia, Botswana and Namibia) to low for those countries 
that have been struggling with internal civil strife (e.g. Angola, Congo and Ethiopia). 
This was also shown visually in terms of sustainable development whereby the North 
American countries were shown as being much more sustainable in biodiversity 
investment, economic wealth and social conditions compared to African countries 
where sustainability is threatened. The same case has been observed for BHUs. Thus 
BHUs that are associated with small population size and good economic wealth were 
adequately conserved in Protected Areas, however BHUs that were associated with 
very large population size and poor economic wealth were poorly conserved. 
 
 
 
 
 
 
 
 
 
 
 
 
Date: May 2005 
 
 
 
 
 v
 
 
 
 
                                       
                                       DECLARATION 
 
I declare that Adequacy of existing protected areas in conservation biodiversity at 
global and regional levels in relation to socio- economic conditions is my own work, 
that is has not been submitted for any degree or examination in any other university, 
and that all the sources I have used or quoted have been indicated and acknowledged 
by complete references 
 
 
Full name Lindiwe Gaika                                  Date: May 2005 
 
 
Signed--------------------- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 vi
 
                                             ACKNOWLEDGEMENTS 
 
I would like to thank above all God who gave me strength and wisdom to complete 
this work. 
 
I would like to express my great gratitude to the following: 
 
Dr Richard Knight for his excellent supervision, guidance, assistance and 
encouragement until I completed this work, 
 
Prof Eugene Moll for his great support in guiding, assisting and reading this work, 
 
The NRF and COE Project for their financial assistance, 
 
Steve Holmes from South African National Parks for providing the Protected Areas 
Layers, 
 
Jochen Jesinghaus for his great support on developing the Dashboard of 
sustainability, 
 
The Biodiversity and Conservation Biology Department at the University of the 
Western Cape for their resources and space, 
 
Last but not least, I would like to thank my parents, family and friends for their 
support, assistance and encouragement. 
 
 
 
 
 
 
 
 
 vii
                                    TABLE OF CONTENTS 
 
         Content                                                                                           Page Number 
Title page------------------------------------------------------------------------------------------i 
Keywords-----------------------------------------------------------------------------------------ii 
Abstract------------------------------------------------------------------------------------------iii 
Declaration---------------------------------------------------------------------------------------v 
Acknowledgements-----------------------------------------------------------------------------vi 
Table of contents-------------------------------------------------------------------------------vii 
Appendix---------------------------------------------------------------------------------------xvi 
 
CHAPTER 1 - LITERATURE REVIEW-------------------------------------------------1 
1.1 Introduction----------------------------------------------------------------------------------2 
1.2 Project outline------------------------------------------------------------------------------14 
1.3 References----------------------------------------------------------------------------------15 
 
CHAPTER 2 - ANALYSIS OF GLOBAL CONSERVATION 
OF BIODIVERSITY IN RELATION TO SOCIO-ECONOMIC  
CONDITIONS---------------------------------------------------------------------------------19 
 
2.1 Abstract-------------------------------------------------------------------------------------20 
2.2 Introduction---------------------------------------------------------------------------------21 
2.3 Methodology-------------------------------------------------------------------------------25 
2.3.1 Data collection---------------------------------------------------------------------------25 
2.3.2 Statistical analysis-----------------------------------------------------------------------27 
2.4 Results---------------------------------------------------------------------------------------28 
2.4.1 North America---------------------------------------------------------------------------28 
2.4.2 South America---------------------------------------------------------------------------29 
 
 
 
 
 viii
2.4.3 Asia----------------------------------------------------------------------------------------30 
2.4.4 Europe-------------------------------------------------------------------------------------31 
2.4.5 Africa--------------------------------------------------------------------------------------32 
2.4.6 Australia----------------------------------------------------------------------------------33 
2.5 Discussion----------------------------------------------------------------------------------35 
2.6 References----------------------------------------------------------------------------------42 
 
CHAPTER 3 - USE OF A VISUALIZATION TOOL (DASHBOARD)  
FOR EXPLORING GLOBAL RELATIONSHIPS BETWEEN  
BIODIVERSITY, CONSERVATION AND SOCIO – ECONOMIC  
CONDITIONS-------------------------------------------------------------------------------50 
 
3.1 Abstract------------------------------------------------------------------------------------51 
3.2 Introduction-------------------------------------------------------------------------------53 
3.3 Methodology------------------------------------------------------------------------------59 
3.4 The Dashboard analysis-----------------------------------------------------------------61 
3.5 The Dashboard as a decision support tool--------------------------------------------68 
3.6 References---------------------------------------------------------------------------------74 
 
CHAPTER 4 - AN EVALUATION OF REALIZED CONSERVATION 
INVESTMENT IN THE CAPE FLORISTIC REGION (CFR) IN RELATION 
TO SOCIO-ECONOMIC CONDITIONS-----------------------------------------------80 
 
4.1 Abstract-------------------------------------------------------------------------------------81 
4.2 Introduction--------------------------------------------------------------------------------83 
4.3 Methodology-------------------------------------------------------------------------------90 
4.3.1 The study Area---------------------------------------------------------------------------90 
4.3.2 Methods-----------------------------------------------------------------------------------95 
4.4 Results-------------------------------------------------------------------------------------100 
4.4.1 The conservation status of the biomes within the CFR---------------------------100 
 
 
 
 
 ix
4.4.1.1 Fynbos Biome------------------------------------------------------------------------100 
4.4.1.2 Succulent Karoo Biome-------------------------------------------------------------101 
4.4.1.3 Nama Karoo Biome-----------------------------------------------------------------101 
4.4.1.4 Thicket Biome -----------------------------------------------------------------------102 
4.4.1.5 Afromontane Forest Biome--------------------------------------------------------102 
4.4.1.6 Azonal Biome------------------------------------------------------------------------103 
4.4.2 The conservation status of the BHUs within the CFR----------------------------104 
4.4.3 The relationship between the conservation status 
of the BHUs and the socio-economic conditions within  
the CFR using a determined multivariate analyses---------------------------------------106 
4.5 Discussion---------------------------------------------------------------------------------109 
4.6 References---------------------------------------------------------------------------------116 
 
CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS-------------------125 
 
5.1 Summary----------------------------------------------------------------------------------126 
5.2 References--------------------------------------------------------------------------------131 
LIST OF APPENDICES-------------------------------------------------------------------132 
LIST OF FIGURES-------------------------------------------------------------------------133 
CHAPTER 2 
Figure 2.4.1.1 A dendogram showing groups of North American  
countries classified according to the presentation of IUCN reserve  
Categories and the amount of land conserved--------------------------------------------133 
 
Figure 2.4.1.2 A dendogram showing groups of North American  
countries classified according to the population size and growth rate-----------------135 
 
Figure 2.4.1.3 A dendogram showing groups of North American  
countries classified according to the economic status-----------------------------------137 
 
 
 
 
 x
 
Figure 2.4.1.4 A dendogram showing groups of North American  
countries classified according to species richness, red data species  
and climate-------------------------------------------------------------------------------------140 
 
Figure 2.4.2.1 A dendogram showing groups of South American  
countries classified according to the presentation of IUCN reserve  
categories and the amount of land conserved---------------------------------------------142 
 
Figure 2.4.2.2 A dendogram showing groups of South American  
countries classified according to the population size and growth rate-----------------144 
 
Figure 2.4.2.3 A dendogram showing groups of South American  
countries classified according to the economic status-----------------------------------146 
 
Figure 2.4.2.4 A dendogram showing groups of South American  
countries classified according to species richness, red data species  
and climate-------------------------------------------------------------------------------------148 
 
Figure 2.4.3.1 A dendogram showing groups of Asian countries  
classified according to the presentation of IUCN reserve categories  
and the amount of land conserved----------------------------------------------------------150 
 
Figure 2.4.3.2 A dendogram showing groups of Asian countries  
classified according to the population size and growth rate----------------------------153 
 
 
Figure 2.4.3.3 A dendogram showing groups of Asian countries 
classified according to the economic status-----------------------------------------------155 
 
 
 
 
 xi
 
Figure 2.4.3.4 A dendogram showing groups of Asian countries  
classified according to species richness, red data species  
and climate-------------------------------------------------------------------------------------158 
 
Figure 2.4.4.1 A dendogram showing groups of European countries  
classified according to the presentation of IUCN reserve categories  
and the amount of land conserved----------------------------------------------------------160 
 
Figure 2.4.4.2 A dendogram showing groups of European countries  
classified according to the population size and growth rate----------------------------163 
 
Figure 2.4.4.3 A dendogram showing groups of European countries  
classified according to the economic status-----------------------------------------------165 
 
Figure 2.4.4.4 A dendogram showing groups of European countries 
 classified according to species richness, red data species and climate----------------168 
 
Figure 2.4.5.1 A dendogram showing groups of African countries  
classified according to the presentation of IUCN reserve categories  
and the amount of land conserved----------------------------------------------------------171 
 
Figure 2.4.5.2 A dendogram showing groups of African countries  
classified according to the population size and growth rate----------------------------174 
 
Figure 2.4.5.3 A dendogram showing groups of African countries  
classified according to the economic status-----------------------------------------------176 
 
Figure 2.4.5.4 A dendogram showing groups of African countries  
classified according to species richness, red data species and climate----------------179 
 
 
 
 
 xii
 
Figure 2.4.6.1 A dendogram showing the Australian States and  
Territories classified according to the presentation of IUCN reserve  
Categories, and the amount of land conserved-------------------------------------------181 
 
Figure 2.4.6.2 A dendogram showing the Australian States and  
Territories classified according to the population size and growth rate,  
literacy rate, unemployment rate, amount of arable land, economic status-----------183 
 
Figure 2.4.6.3 A dendogram showing groups of Australian States and  
Territories classified according to species richness, red data species  
and climate-------------------------------------------------------------------------------------185 
 
CHAPTER 3 
 
Figure 3.4.6 A distribution view showing the performance and rankings  
of individual country groups and continents on social theme--------------------------187 
 
Figure 3.4.7 A distribution view showing the performance and rankings  
of individual country groups and continents on biodiversity theme-------------------188 
 
Figure 3.4.8 A distribution view showing the performance and rankings  
of individual country groups and continents on economic theme----------------------189 
 
 
 
 
 
 
 
 
 xiii
CHAPTER 4 
 
Figure 4.2 Map of the Cape Floristic Region showing the  
location of the biomes------------------------------------------------------------------------190 
 
Figure 4.3 Graphical presentation for the representation of the  
untransformed biome types of the CFR in IUCN Protected  
Areas Categories -----------------------------------------------------------------------------191 
 
Figure 4.4 Graphical presentation for the representation of the  
BHUs of the CFR in IUCN Protected Areas Categories--------------------------------192 
 
Figure 4.5 A dendogram showing the groups of untransformed  
protected BHUs with associated socio-economic conditions---------------------------193 
 
Figure 4.6 A dendogram showing the groups of untransformed  
 unprotected BHUs with associated socio-economic conditions----------------------197 
 
Figure 4.7 A dendogram showing the groups of transformed  
protected BHUs with associated socio-economic conditions---------------------------201 
 
Figure 4.8 A dendogram showing the groups of transformed  
unprotected BHUs with associated socio-economic conditions------------------------205 
 
Figure 4.9 Map showing the Unemployment (%) of the inhabitants  
of the Western Cape ------------------------------------------------------------------------210 
 
Figure 4.10 Map showing the Income distribution of the inhabitants 
 of the Western Cape------------------------------------------------------------------------211 
 
 
 
 
 
 xiv
LIST OF APPENDICES-------------------------------------------------------------------211 
CHAPTER 2 
 
Appendix 2.1 The breakdown of IUCN Protected Area categories 
(I – VI) and the percentage of land conserved of all the countries  
of the world------------------------------------------------------------------------------------211 
 
Appendix 2.2 The presentation of the socio economic profile of all the  
countries of the world (1994 & 2000 data)------------------------------------------------221 
 
Appendix 2.3 The species richness, the amount of threatened species  
and climatic conditions of the world countries (1996 & 2000 data)-------------------251 
CHAPTER 3 
 
Appendix 3.1 Natural and socio-economic data arranged in an  
Excel format for Dashboard analysis------------------------------------------------------254 
 
CHAPTER 4 
 
Appendix 4.1 The BHUs identified by Cowling et al., 1999  
with associated vegetation types as classified in Mucina and  
Rutherford, 2004------------------------------------------------------------------------------264 
 
Appendix 4.2 The conservation status with respect to protection 
and the degree of naturalness of the Biome types within the Cape  
Floristic Region ------------------------------------------------------------------------------309 
 
Appendix 4.3 Untransformed BHUs that achieve the  
IUCN’s recommended 10% and associated biome --------------------------------------310 
 
 
 
 
 xv
 
Appendix 4.4 Untransformed BHUs that need to achieve  
the IUCN’s recommended 10% and associated biome----------------------------------312 
 
Appendix 4.5 BHUs that have a potential for conservation  
with associated biomes ----------------------------------------------------------------------316 
 
Appendix 4.6 The IUCN protected areas categories of the BHUs  
with respect to biome types and transformation -----------------------------------------319 
 
Appendix 4.7 Broad Habitat Units with associated biome and  
environmental characteristics i.e. geology, altitudinal range (metres),  
Modal altitude (metres), the Ruggedness Index (RI) (metres) and  
the site of occurrence-------------------------------------------------------------------------324 
 
Appendix 4.8 The modelled socio-economic data (average values)  
with associated untransformed protected BHUs-----------------------------------------335 
 
Appendix 4.9 The modelled socio-economic data (average values)  
with associated untransformed unprotected BHUs---------------------------------------338 
 
Appendix 4.10 The modelled socio-economic data (average values)  
with associated transformed BHUs and their conservation status----------------------344 
 
 
 
 
 
 
 
 
 
 
 
 xvi
 
 
 
 
APPENDIX 
 
 
 
 
 1
 
 
CHAPTER 1 
 
                             
                        
 
 
LITERATURE REVIEW 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 2
1.1 INTRODUCTION 
 
The natural world is a far different place now than it was 10,000 years ago, and even in 
100 years ago. Every natural ecosystem on the planet has been altered by humans, some 
to a point of collapse. Large numbers of species have gone extinct, natural hydrological 
and chemical cycles have been disrupted, billion of tonnes of topsoil have been eroded, 
genetic diversity has been lost and the climate of the planet may have been disrupted. A 
good example of this is in North America where humans have been responsible for the 
extinction of most large mammal fauna; which occurred shortly after human colonization 
from Asia. Mastodons, camels, tapirs, glyptodonts, giant ground sloths and many other 
species were hunted to extinction shortly after human colonization of the continent 
(Martin, 1986; Meffe and Carroll, 1997).  
 
The cause of such environmental change is due to the cumulative effects of six billion 
people, a number growing by 95 million each year (Miller, 1987; Steger, 1990; Meffe and 
Carroll, 1997). Increasingly people pollute and consume more natural products, this ruins 
and creates a variety of environmental problems. In addition the population is reaching a 
stage where there are too many people for the planet to support (Miller, 1987; Steger, 
1990). This high population stresses many ecological support systems resulting in the 
ecosystems being unable to recover in the face of so much destruction (Meffe and Carroll, 
1997). 
 
As a consequence of such environmental destruction, the science of Conservation 
Biology emerged in the closing decades of the 19th century. This branch of science 
is important to the understanding of all natural ecosystems, and has assisted in our 
understanding and determining whether the ecosystem pressures are sustainable 
and that the biodiversity remains intact. One of the main goals of Conservation 
Biology is to bring attention to the conservation status of previously ignored high 
biodiversity habitats. The approach has been to develop and promote an ethical 
relationship between people, land and resources. This means the wise use of land 
and resources so as not to destroy the capacity of the land to serve future 
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generations. As humans will continue to be a part of both natural and degraded 
ecological systems, their presence must be included in all conservation planning. 
Thus conservation efforts that attempt to wall off nature and safeguard it from 
humans will ultimately fail (Meffe and Carroll, 1997). 
 
For example, 20% of the world’s population lives in 25 biodiversity hotspots; i.e. 
biodiversity rich areas (McNeely and Scherr, 2001). Extreme hunger and 
malnutrition are prevalent among people who are living in 16 hotspots. Nineteen 
out of 25 hotspots have population growth rates that are faster than in the world as 
a whole (Scherr, 2001). This population increase is accompanied by the need to 
produce more food (Cincotta et al., 2000; McNelly and Scherr, 2001). Countries 
that contain biodiversity hotspots where more than a fifth of their population is 
undernourished include India, the Philippines, Papua New Guinea, Namibia, 
Kenya, Cameroon and Nicaragua (McNeely and Scherr, 2001). Human population 
expansion, whether urban or rural has put increasing pressure on the natural 
environment. As human settlements grew rapidly, large areas are covered by 
cities, mine dumps and fragmented by roads (Harrison, 1997). According to the 
Union of Concerned Scientist (2000) highest population growth rates are found in 
developing countries. However, the wealthy countries such as the United States, 
Canada, Britain, France, Germany and Italy consume more resources. and they 
remain the primary contributors to certain global environmental problems like 
global warming. Though they represent only 10% of global population, they 
consume over 40% of the earth’s fossil fuels as well as most of the world’s 
commodities and forest products. For example, the United States continues to 
have a higher rate of population growth than most of the other industrial countries 
and thus increasing the nation’s environmental impact (Union of Concerned 
Scientist, 2000). 
 
Studies show that during the decade of 1980 to 1990 the world has lost about 15.4 
million hectares of tropical forests annually i.e. an area of four times the size of 
Switzerland (Forest Resources Assessment, 1990). These forests provide habitats 
for millions of plants and animal species; they are cleared rapidly causing habitat 
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destruction and extinction of species (Agyei, 1998). The causes of deforestation 
include the permanent conversion to agricultural land. Measurements show that 
the rate of deforestation is highest in Asia (1.2% per year), followed by Latin 
America (0.8% per year) and Africa (0.7% per year). More land is deforested 
annually in Latin America and the Caribbean (7.4 million hectares) than in Africa 
(4.1 million hectares) and the Pacific or Asia (3.9 million hectares) (Perez and 
Thompson, 1995; Bass, 2004).  
 
Besides deforestation and human colonization in previously forested areas, forest 
products are extensively and intensively exploited; e.g. for trade and for medicinal 
purposes. For example, Williams (2001) found that a rapid population increase, a 
high rate of unemployment, and a low level of formal education especially in rural 
areas had contributed to the overexploitation of economically valuable plants. The 
study was done in Johannesburg in South Africa amongst the muti traders. They 
were asked what they are doing to ensure that they will have plants to sell in 
future. Twenty percent of the muti traders did not respond, 30% believed that their 
harvesting method is less destructive to the plant species harvested, 11% believed 
that harvesting and buying greater quantities was a way to ensure that they will 
have plants to sell in the future, and 5% believed that plant scarcity is impossible. 
These results show that people lack knowledge of the value of natural resources 
and this supports the generalization that natural resources are inexhaustible; i.e. 
they cannot perish. Secondly because of the widespread unemployment, collecting 
plants that are “freely available” is one of the few options available to unskilled, 
unemployed people to earn a living (Sue and Myles, 1997). Low- income families 
sell the medicinal plants to supplement their income, and this effect the 
conservation of natural resources (Williams, 2001). 
 
Bush meat trade has been found as another latest key threat to biodiversity 
conservation. This has been observed in the forests of Liberia and Congo Basin 
(Hoyt, 2004; Bowman, 2005). Hoyt (2004) found that the on-going civil conflict 
from 1989 to 2003 in Liberia has resulted in the collapse of the national economy 
and have promoted the expansion of the wildlife harvest. During the conflict, 
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domestic meat availability declined and demand for bush meat had increased. An 
increase in the commercial hunters over the last decade was also reported by the 
country authorities. This wildlife harvest for a commercial bush meat trade was 
because of high unemployment rate in Liberia that was estimated to be about 85% 
(Hoyt, 2004). 
 
The issue of HIV and AIDS, which is a worldwide problem, is having a great 
impact on the economy of the countries worldwide and it can effect the 
conservation of natural resources. Sue and Myles (1997) found that failure of 
western medicine in South Africa to provide a cure for this disease has resulted in 
a significant number of traditional healers advertising that they have cure for 
AIDS. This has promoted the increase in the use of indigenous plants by AIDS 
sufferers. 
 
The use of natural resources can have a positive impact by helping people to earn 
a living, providing jobs and thus increasing the economic activity of the country. 
The Durban traditional healing industry, for example employs a vast number of 
people, and this industry contributes significantly to the economy of the country 
(the total income from this trade is close to R1.8 million a year) (Sue and Myles, 
1997). However, environmental scientists found that the value of the natural 
resources is at risk, and there is a fear that the way that these resources are 
exploited will lead to their depletion and local extinction. As the population 
increases, more resources are needed to meet basic needs and something must be 
done to ensure that these resources are managed sustainably. This was the main 
focus of the Rio Convention in 1992 and again at the World Summit on 
Sustainable Development (WSSD) in 2002 (Gardiner, 2002). 
 
The Rio Convention and the WSSD had two binding agreements. The first 
agreement was the convention on Climate Change, which targets industrial and 
other emissions of greenhouse gases such as carbon dioxide. The second 
agreement was the Convention on Biological Diversity, whereby it was agreed 
that at least 10 % of the land in each country must be managed for the 
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conservation of natural resources (Secretariat of the Convention, 2001). The three 
main goals of these Conventions were:  
• The conservation of biodiversity, where it recognizes that the conservation 
of biological diversity is a concern of humankind and is an integral part of 
the development process. The agreement covers all the ecosystems, 
species and genetic resources. 
•  The sustainable use of components of biodiversity whereby it links 
traditional conservation efforts to the economic goal of using biological 
resources sustainably, and  
• The sharing of benefits arising from the commercialisation by setting 
principles for the utilization of genetic resources in a fair and equitable 
way (Ledger, 1998; Secretariat of the Convention, 2001). 
 
The conventions are legally binding and countries that join are obliged to 
implement the provisions. It has very strict goals and deals with issues so vital to 
the future of humankind that it stands as a landmark in International Law. The 
convention also acknowledges that substantial investments are required to 
conserve biological diversity and that in return, conservation will bring us 
significant environmental, economic and social benefits (Secretariat of the 
Convention, 2001). 
 
Another concept that was developed to assess the sustainability of nations was the 
Ecological Footprint (EF) (Wackernagel et al., 1997). 'Ecological Footprint' is the 
term used to describe the total productive land area required to sustain a given 
population, region or country. It is an indicator of sustainability and risk, globally 
and locally, and is used as a measuring tool to track progress of development, thus 
helping governments, businesses and NGOs shape sustainable development. 
These organisations can have a clear and comprehensive measure of human 
impact on the earth. This measure shows us where we are, in which direction we 
need to go, and which projects and programs can move us there (Wackernagel et 
al., 1997). 
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For example Wackernagel et al., (1997) analysed ecological footprints of 52 
nations that contains about 80% of the world’s population. They quantify, nation 
by nation, the biologically productive areas necessary to continuously provide 
their resource supplies and absorb their wastes, using the ecological footprint 
technology. For each nation ecological footprints were compared to the biological 
capacity available within each country. If the footprint exceeds the available 
biologically productive area of the country, that particular country runs an 
ecological deficit. They found that only in ten out of the 52 countries, the average 
citizen uses less than what is available on a per capita basis worldwide.  Forty-two 
countries had not enough ecological capacity to support them sustainably, they 
run an ecological deficit. This means that humanity lives too heavily on the earth. 
In other words, humanity’s consumption exceeds what nature can regenerate on a 
continuous basis (Wackernagel et al., 1997). 
 
However the formulation of this term had stimulated a lot of public debate and 
criticism concerning its calculation and procedure. For example van der Bergh et 
al., (1999) argued that the search for operational indicators for sustainable 
development should be guided by a number of specific criteria. The calculation 
procedure should be objective and scientifically sound; indicators should relate to 
clear policy objectives. These objectives should have a clear interpretation and be 
understandable to non-scientists; they should cover the functioning of a system as 
a whole; and they should be based on parameter values that are stable over a long 
period of time. For example the method of calculation postulates a sustainability 
scenario that is unrealistic as it fails to reflect many technological possibilities, 
and it ignores the role of the oceans, which covers most of the earth’s surface. 
They concluded that the EF would suffer from serious shortcomings regarding all 
these criteria. And as a result, it may provide a wrong direction for the intuition, 
i.e. give rise to unsustainable, inefficient or even immoral policy options. They 
suggested that EF was another way of saying things that were already known 
(Ayres, 2000).  
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However even though such arguments had taken place, we still live in a riskier 
world with more people, more consumption, more waste and more poverty, but 
with less biodiversity, less forest area, less available fresh water, less soil, and less 
stratospheric ozone layer (Wackernagel et al., 1997). The development of a 
system of Protected Areas globally was seen as the most effective means for 
conserving biodiversity worldwide and to reduce the effects of environmental 
destruction, and thus to meet the objectives of the Rio Convention. Protected 
Areas were designed for conserving biodiversity in their natural state (in-situ 
conservation) and by creating zoological or botanical gardens (ex-situ 
conservation) would be promoted as a fail-safe mechanism (Abusinada, 2003). 
 
However there were problems experienced by almost every country in the world 
in setting up a system of Protected Areas. Firstly there was a lack of support from 
local inhabitants, as people who were already living in the areas selected for 
protection were chased out (Fearnside, 2003). For example in Tanzania, the 
establishment of wildlife parks resulted in both social and economic hardship to 
rural people by restricting resource use in those areas. As a result indigenous 
people developed a negative attitude and resentment towards wildlife 
conservation, which resulted in uncontrolled poaching and that threatens the 
sustainability of wildlife resources (Haule et al., 2002). 
 
Protected Areas were also regarded as “paper” parks, as they were not fulfilling 
the needs for which they were designed (Haule et al., 2000; Bruner et al., 2001). 
The reason for this is that in most countries, such as countries of the African 
continent, the governments had minimum funding to support conservation. This 
has be noted in tropical countries which have begun to loose reserves because of 
difficulties in financing effective management while meeting the need to satisfy 
growing human populations (Haule et al., 2000).  
 
This inappropriate management of Protected Areas, the inaccessibility of funding, 
the frequent ignoring of Protected Areas by developers, and the low level of 
capacity and participation by the younger generation has led to the meeting of the 
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fifth World Parks Congress (WPC) in Durban on the 10th of September in 1993. 
The WPC was a 10-day discussion that led to the release of a statement called the 
Durban Accord, and it was the result of a 10-day intensive discussion and debate 
to map the way forward for the conservation of the world's Protected Areas (Nel, 
2003). 
 
The fifth World Parks Congress was a gathering of over 3,000 people that include 
resource managers, scientists, civil servants, and industry leaders, leaders of non-
governmental organizations, of international bodies and grassroots groups, 
indigenous, mobile peoples and local communities. Men and women of younger 
and older generations, hailing from major urban centres and small communities 
across 154 countries were also included. They were sharing experience from the 
earth's wildest frontiers and its most degraded lands and were carrying the voices 
of countless concerned people from every corner of the world (Nel, 2003 and 
WCPA news, 2003). 
The Durban Action Plan was one of the principal outcomes. This action plan did 
not attempt to offer a detailed prescription for all nations and all Protected Areas, 
but it was providing a checklist of the activities that are needed to increase the 
benefits of Protected Areas to society and to improve their coverage and 
management. Most importantly, it was intended to bring about action (WCPA 
news, 2003). The main targets that were set out are consistent with the targets 
agreed to at the World Summit on Sustainable Development (WSSD) and by the 
parties to the Convention on Biological Diversity (CBD), and are intended for 
achievement by the time of the next World Parks Congress. The Durban Action 
Plan had drawn together 10 main outcomes about implementation, which can be 
summarized as follows: 
?  Protected Areas (PAs) should fulfil their full role in biodiversity 
conservation i.e. since biodiversity has economic, cultural, aesthetic, 
spiritual and intrinsic values, they require effective conservation which 
should include a complete global representation of PAs. There should be 
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more effective management of PAs and gaps should be filled in the global 
PAs. 
 
? Protected Areas should make a full contribution to sustainable 
development. PAs can contribute significantly to poverty alleviation, as 
many PAs in developing countries exist side by side with indigenous 
people and poor rural communities who have a least access to health, 
education and other services. Since in the past local communities were 
adversely affected by the presence of PAs such situations can be corrected. 
Employment opportunities can be created for them through sustainable 
utilization of natural resources. 
 
 
? A global system of Protected Areas should link to surrounding 
landscapes and seascapes, and should be in place. Though there are 
more PAs than they were at the time of the IV World Parks Congress, 
however there are still many gaps in the PAs network. Many key species 
and ecosystems are inadequately represented and many PAs lack a strong 
legal basis, political support and effective implementation. For example 
there is a lack of protection for marine systems in both the sovereign and 
international waters, only less than 1% of the ocean is protected. 
 
? There should be effective management of Protected Areas, with 
reliable reporting on their management. It will not be enough to 
complete the global system of PAs without any improvements in their 
health and in the capacity to manage them effectively. In many places, 
monitoring and evaluation systems need to be adopted and implemented. 
There should be scientific and other technical research and investigation to 
ensure that there is sufficient knowledge of trends in ecological, 
environmental, social, cultural and economic indicators to allow informed 
management decisions. The value of indigenous and traditional knowledge 
should be recognized and utilized effectively in the participatory 
management. 
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? The rights of indigenous peoples, including mobile indigenous peoples, 
and local communities are secured in relation to natural resources and 
biodiversity conservation. Many PAs were established without the 
adequate attention to and respect for the rights of indigenous people 
especially the rights to lands, territories and resources. Those mistakes 
have been acknowledged. The international community has acknowledged 
the vital role of indigenous people and local communities in the 
achievement of sustainable development. 
 
? Younger generations are empowered in relation to Protected Areas. 
There is an urgent need to engage younger generations in the governance 
and management of PAs, and their input in decision planning and 
programming is essential so as to ensure a sustainable future for PAs. 
 
? Significantly greater support is secured for Protected Areas from 
other constituencies. There should be a development of many new 
partnerships, which includes the business sectors and the industries that 
exploit natural resources. There should be a wide focus on awareness and 
understanding of the values of PAs, not only their contribution to 
biodiversity protection but also to sustainable development. There should 
be stronger links between the PAs and cultural heritage of communities 
and society. PAs authorities and staff need to be engaged with all the 
groups in society. 
 
? Improved forms of governance are in place. Governance is about 
leadership and sharing of powers, vision and commitment and it is our 
will to think about where we are and where we want to be. Governance 
is central to the conservation of PAs through out the world and to ensure 
that future and current generations are well served. There should be better 
performance, greater accountability, removing the abuses and improved 
capacity building in the governance of PAs. 
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? Greatly increased resources are secured for Protected Areas. There 
must be adequate funding for PAs as they have a potential to promote 
economic development. Many countries with the highest levels of 
biodiversity experienced difficulties in securing necessary funds for 
biodiversity because of poverty. As a result they were unable to develop 
and manage a comprehensive and effective system of PAs. Governments 
should recognize the benefits of PAs and should bring new sources of 
funding for PAs such as international funding. 
 
? Achievement of better communication and education on the roles and 
benefits of Protected Areas. There should be some form of 
communication and education strategies to develop widespread support for 
PAs in all the sectors and build a stronger relationship with the media. 
Two-way communication and stakeholder involvement in the decision 
making can help protected area community to understand the perceptions, 
issued and needs of stakeholders, and involve local communities. 
Successful communication and education about the PAs need to focus on 
reaching protected area management objectives.  
 
The outcomes of the Durban Action Plan need to be achieved and monitoring 
progress should be done ensure the achievement of these outcomes. It is important 
that effective participatory mechanism be done. Achievement of the outcomes of 
the Durban Action Plan or report on progress towards achievement of these 
outcomes will be presented on the VI World Parks Congress in 2013. This means 
that the next ten years would surely see a shift in conservation as governments 
influenced by the Accord and its action plan would allocate more money to 
conservation, with it will becoming part of their poverty alleviation strategies 
(WCPA news, 2003). 
 
South Africa was a prime destination to discuss a detailed road map for Protected 
Areas and was acting as a driving force to carry the action plan and the Accord 
forward to the attention of world leaders. However, South Africa is not different 
from other nations, it has not yet complied with the objectives of this Convention, 
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since only 7% of the land for one of the six IUCN (International Union for 
Conservation of Nature and Natural Resources) Categories of Protected Areas 
status is proclaimed (Earth trends, 2003). The White Paper of May 1997 on 
conservation and sustainable use of South Africa’s biological diversity states that 
South Africa is one of the six countries in the world to have an entire plant 
kingdom known as the Cape Floral Kingdom occurring within its political 
boundaries This area has the highest recorded species diversity for any similar-
sized temperate or tropical region in the world (Low and Rebelo, 1996; DEAT, 
1997). The Cape Floristic Region which is home to the Cape Floral Kingdom also 
has the highest concentration of threatened plant species in the world (CEPF, 
2001). 
 
The natural environment as a whole is under a great threat through a tremendous 
increase in the size of global population, its needs and activities. Even though 
Protected Areas have been established, it is not clear whether they are able to 
fulfil the needs for which they were designed, and this was also noted on one of 
the outcomes of the Durban Action Plan. The aim of this study is to compare 
investment in Protected Areas in each country of the world in relation to socio-
economic conditions. Secondly, to show the relationship between investment in 
conservation and socio-economic conditions visually, and to look at the 
relationships in terms of sustainable development. Thirdly, to evaluate 
conservation at a regional level, by looking at the conservation status of the Broad 
Habitat Units within the Cape Floristic Region in relation to socio-economic 
conditions in the Western Cape Province. 
 
This study is important to obtain the following objectives: 
 
? Identify relationships between threats to biodiversity and socio-economic 
factors,  
? Recognize that conservation biology practice should include socio-
economic frameworks, 
? Develop management plans that address the effects of environmental 
degradation, 
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? Develop enabling frameworks to address loss of biodiversity (especially 
political and legal). This is also the rationale for the Cape Action for 
People and Environment (C.A.P.E.) project, and 
? Increase environmental awareness. 
 
1.2 PROJECT OUTLINE 
 
In Chapter two of the study I will analyse global conservation of biodiversity 
in relation to socio-economic conditions. Various datasets on Protected Areas, 
red data species and species richness and socio-economic factors will be 
compiled in MapInfo GIS. The relationships between the investment in 
conservation and socio-economic conditions will be statistically analysed 
using A Bray – Curtis similarity Index from Primer package software, version 
3.1b. 
 
Chapter three will show the visualization of three sustainable development 
indicators across the world. The sustainable development indicators include 
social, economical and natural and will be shown in the form of a Dashboard 
to identify if any balance exists amongst them. The conservation and socio-
economic datasets will be organized in a spreadsheet containing macros and 
then be transferred to a Dashboard for analysis. 
 
Chapter four will look at the conservation status of the Broad Habitat Units 
(BHUs) of the Cape Floristic Region of South Africa in relation to socio-
economic conditions of the Western Cape Province. The Cape Action Plan for 
the Environment conservation plan data, Western Cape Protected Areas will 
be analysed in Arcview GIS, transferred to a MapInfo GIS so as to be linked 
to the socio-economic data of the Western Cape Province. The relationships 
will be statistically analysed using a Bray – Curtis Similarity Index from 
Primer package software, version 5. Summary and conclusions will drawn in 
Chapter five.  
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2.1 ABSTRACT 
 
The rationale for the establishment a Protected Areas (PAs) network is to provide 
core areas for conserving biodiversity globally. However, because global human 
population has increased exponentially since the Industrial Revolution (from the 
18th century to greater than 6x109 in 2000 AD), there are concerns that global 
biodiversity is at risk if insufficient area is conserved within formal PAs. This 
study aims to compare investment in PAs in relation to economic wealth and 
socio-economic conditions at a global scale. In order to make this comparison 
various datasets were compiled by searching the Internet for the years 1994 and 
2000 on population demography, socio-economic conditions, investment in 
Protected Areas, amounts of biodiversity and threats to biodiversity such as the 
red data species. Multivariate analyses were used to identify countries with similar 
socio-economic profiles and conservation investment within each of the world’s 
continents. Countries having highly developed economies and relatively low 
population pressure did necessarily translate into significant investments in the 
protection of their biodiversity as assessed by the total percentage of land in 
Protected Areas e.g. certain Asian countries, and in North American countries 
there was a good correlation. The world’s poorest continent with respect to 
economic wealth is Africa, which had a full range of biodiversity investment from 
high percentages (Zambia, Botswana and Namibia) to low percentages for those 
countries that have been struggling with internal civil strife such as Angola, 
Congo and Ethiopia. Within this continuum South Africa has a relatively well-
developed economy but has a relatively low investment in PAs. Those countries 
with better-managed economies appear to be in a position to also make the most 
of their investments in PAs since nature-based tourism is a significant economic 
activity. 
 
Keywords: biodiversity, GIS, global, multivariate analysis, Protected Areas, red 
data species, socio-economic. 
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2.2 INTRODUCTION  
A “protected area” is defined as an area of land or sea that is dedicated to the 
protection or maintenance of biological diversity, and of the natural and 
associated cultural resources, and is managed through legal and effective means 
(De Beer, 2000). According to Paine et. al, 2000, the International Union for 
Conservation of Nature and Natural resources (IUCN) recognizes six categories of 
Protected Areas and can be summarized as follows: 
Table 2.1 The breakdown of IUCN reserve categories with examples and 
purposes 
    IUCN 
CATEGORY  
           EXAMPLE               PURPOSE 
     1A Strict nature reserves, 
scientific reserves 
Scientific research and 
environmental monitoring 
     1B Wilderness areas Maintain wilderness character of 
an area 
     II National Parks, nature 
reserves, indigenous state 
forests. 
Ecosystem protection and 
recreation 
     III Natural or national or 
cultural monuments, 
zoological and botanic 
gardens and sanctuaries. 
Conservation of specific natural 
features. 
     IV Habitat and wildlife 
management areas 
Conservation through management 
intervention 
     V Protected Landscape or 
Seascape 
Landscape or seascape 
conservation and recreation. 
     VI Managed Resource 
Protected Area or 
Sustainable Use Areas 
Sustainable use of natural 
resources 
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Yellowstone National Park in the USA was established in 1872 as “the world’s 
first National Park” and its inhabitants were driven out by the army which then 
managed the park until 1916 (De Beer, 2000; Phillips, 2001). The establishment 
of national parks in the developing world has been based on the Yellowstone 
Principle, whereby the design and management of the park or reserve is to seek to 
protect it from the local people. The local people were therefore excluded from 
participation in the compilation of management plans of Protected Areas, and 
often these areas were heavily populated and people living in the new Protected 
Areas were relocated to elsewhere. For example about 86% of National Parks in 
South America had people living in them and using the natural resources (De 
Beer, 2000). 
 
During the 1990s international organizations such as United Nations Conference 
on Environment and Development called for the expansion of PAs because they 
were seen as the vital instruments for the conservation of biodiversity. It was 
agreed by the world leaders at the Earth Summit held in Rio Janeiro in 1992 that 
each country has to set aside a minimum of 10% of each biome (e.g. wetlands, 
grasslands, forests, etc.) as a protected area (Secretariat of the Convention, 2001). 
After the Earth Summit, many developing countries sought to conserve as much 
land as possible to strictly protected regimes to the detriment of local people. 
However, within the IUCN Protected Areas Categories, there is a category that 
allows the sustainable utilization of natural resources (Table 2.1). This implies 
that Protected Areas should be managed in ways that sustain both local 
livelihoods and the conservation of nature. Therefore the challenge in developing 
countries was to evolve strategies within this international framework that would 
allow local people to participate in the management of Protected Areas in order to 
maintain the conservation integrity (De Beer, 2000). 
 
At this moment the world has over 100,000 Protected Areas covering about 11.5% 
of the world’s land area (WCPA news, 2003). This number and the total extent of 
Protected Areas have doubled since 1992. This is a significant achievement by 
governments throughout the world. Much of this achievement is due to the global 
 
 
 
 
 23
treaties and programs such as the Ramsar Convention on Wetlands, the Bonn 
Convention on Migratory Species, the World Heritage Convention and 
UNESCO’s Man and Biosphere Program. However there are many gaps in the 
protected area network as many species and key ecosystem are inadequately 
represented and many Protected Areas lack strong legal basis, political support 
and effective implementation (Thomasina et. al, 2004)). At the same time the 
human population is still growing and has exceeded six billion. This number of 
people cannot be sustained globally (Miller, 1987; Steger, 1990; Meffe and 
Carroll, 1997). This global population is having a great impact on the quality of 
the global environment, the pressure on natural resources and our ability to 
manage them sustainably. This study aims to compare the amount and type of PAs 
across the world in relation to socio-economic conditions. Socio-economic 
conditions considered are population size and growth rate, literacy, 
unemployment rate, industrial growth, the area of arable land and the economic 
state in each country. 
 
Key questions that are investigated in this study are: 
1. Does the amount (percentage) of PAs relate to the socio-economic 
conditions of each country within each continent of the world?  
Over one third of the earth land surface is human dominated and this results in the 
alteration of natural habitat through urbanization, agriculture and development to 
meet human needs (Myers, 1985). In addition to that, invasive species are 
increasingly seen to be altering natural habitat (CEPF, 2001). The largest 
population increase which mostly occurs in biodiversity rich countries of the 
tropics is accompanied by a need to produce more food (McNeely and Scherr, 
2001). Forests are also lost due to the fact that a lot of wood is being harvested for 
high-grade furniture and construction industries. This wood harvesting is 
estimated to be about 3.4 billion m³ per year and wood is also the most important 
source of energy for two billion people who have limited access to electricity 
(Loh et al., 1999).  
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2. Have different countries and continents adopted different types of PAs 
(IUCN categories)? 
Countries have used many different terms to describe their own PAs. For 
example, the same term “national park” can mean different things in different 
countries and with different purposes or objectives. For this reason IUCN 
developed the international system for categorizing PAs (Table 2.1). For example 
Strict Nature Reserves are classified under IUCN category I and access to such 
areas is very strictly controlled, only the researchers and park staff are allowed to 
access the area. The management of these reserves depends on how much effort is 
put by the country to manage these reserves (Phillips, 2001). 
 
3. Does the extent of rare, vulnerable or threatened species relate to the 
amount and type of Protected Areas and the socio-economic conditions? 
PAs help to conserve endangered, rare and vulnerable fauna and flora, 
ecologically degraded habitats are restored, cultural and historic treasures are 
preserved and water catchment areas are protected (GCIS, 2002). However, 
McNeely and Scherr (2001) found that the PAs alone cannot protect wild 
biodiversity, as some of them are isolated and are not large enough to maintain the 
species. This has resulted in the extinction of most species due to human activities 
such as habitat loss, wildlife trade and over hunting (World Book, 2002). 
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2.3 METHODOLOGY 
2.3.1 Data collection 
 
The UNEP World Conservation Monitoring Centre (WCMC) provides 
information on conservation and the sustainable use of the world’s living 
resources, and information on all the Protected Areas of the world that are 
classified under the (IUCN) categorization is obtained via its Internet site: 
http://www.unep-wcmc.org/protected_areas/data/pa_world_text.html. This 
database was initiated in 1992 but it was not linked to a Geographic Information 
System (GIS).  
The information that was obtained from this database was then transferred to a 
MapInfo Geographical Information System (GIS), together with the part of the 
information from the demographic data collected in 1994 on population size, 
population growth rate, industrial growth, literacy, arable percentage and 
unemployment rate. The information on species richness, red data species on each 
country of the world, economic status, debt and level of development were also 
added to a GIS. The latest demographic data (2000) was also added to the whole 
dataset. 
 
The following Internet websites were utilized for collecting the data: 
http://www.photius.com/wfb/wfb2000/countries.html for 2000 demographic data 
and the climatic conditions of each country. 
http://www.wcmc.org.uk/species/plants/geographic_table.htm for 1997 threatened 
plant species and species richness. 
http://www.wcmc.org.uk/species/animals/summstat.html for 1996 threatened 
animal species and species richness. 
http://www.redlist.org/tables/table4a.html for 2000 threatened animal species and 
species richness 
http://www.redlist.org/tables/tables4b.html for 2000 threatened plant species and 
species richness. 
http://www.worldbank.org/data/databytopic/class.htm#classification for economic 
conditions of each country.  
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http://www.abs.gov.au/Ausstats/abs@census.nsf/Census_BCP_ASGC_ViewTem
plate?ReadForm&Expand=1 the 1996 and 2001 socio economic data of 
Australian territories. 
http://www.theodora.com/maps/australia_map.html for climatic conditions of the 
Australian territories. 
http://www.calm.wa.gov.au/plants_animals/critical_flora.html for information on 
the biodiversity of Western Australia. 
http://www.home.vicnet.net.au/~avicons/threatenedspecies.html for threatened 
species of Australia and Tasmania. 
http://www.nt.gov.au/ipe/paw/fauna  the 1996 data on the animal species richness 
of the Northern Territory. 
http://www.anbg.gov.au/endangered/#endangeredspecies for the information on 
threatened plant species of Australia, New South Wales and Australian Capital 
Territory. 
http://www.npws.nsw.gov.au/wildlife/savebsh2.htm the 1995 data on biodiversity 
of Australia and North South Wales. 
http://www.rfa.gov.au/fra/nsw/nc/raa/fauna/na01 information on North South 
Wales animals. 
http://www.nre.vic.gov.au information on species biodiversity of Victoria. 
 
The variables that were used for analysis were further subdivided into four main 
variables i.e. conservation, population, economy and biodiversity: 
(i) Conservation was represented by the breakdown of IUCN reserve 
categories and the total area of land conserved (%) to identify the 
conservation status of PAs in each country. 
(ii) Population was represented by population size and population growth 
rate to identify the size of a population and the rate at which the 
population is growing in each country. 
(iii) Economy was represented by the level of economies (i.e. whether high 
income, upper to middle income, middle income or low income 
economies), debt (whether the country is not yet classified by 
indebtedness, less indebted, moderately indebted or severely indebted), 
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development (either a country is developing or developed), percentage 
of literacy, percentage of arable land, unemployment rate (%) and 
industrial growth (%) to identify economic status of each country. 
(iv) Biodiversity was represented by species richness, red data species and 
climate to identify the amount of biodiversity, threats and climatic 
conditions of each country. 
 
2.3.2 Statistical analysis 
 
The data on 200 countries of the world used in this analysis were classified 
according to their associated continent. In each continent, countries were 
classified based upon each variable mentioned above i.e. conservation, 
population, economy and biodiversity. The analysis was done on each variable 
and for each continent. For example the economic data of all the African countries 
was combined and the countries were classified based upon their economic status 
using multivariate analysis from Primer Version 5 software (Clarke and Warwick 
(2001). The Bray-Curtis similarity Index was used to identify the relationships 
between investment in conservation and socio-economic conditions amongst the 
countries of each continent of the world. Countries that share common features or 
characteristics are grouped together, whereas those countries that do not share any 
feature are placed distantly from each other. 
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2.4 RESULTS 
2.4.1 North America including Caribbean States 
 
World Bank (2003) ranks the North American countries amongst the top countries 
of the world with a highest Gross National Product per capita (GNP) i.e. a 
measure of a nation’s economic wealth or success divided by population size of a 
nation. This could be accounted to the fact that North American countries are 
mostly high-income countries and consequently have a high GNP. An 
encouraging combination of economic development, price stability, low 
unemployment rates and a rising budget surplus has resulted in good economic 
growth of this continent (WEO, 1999). As a result the majority of North American 
countries have a very good economic status, and high literacy levels are noted in 
almost every country of this continent (Appendix 2.2). The results show that there 
is a relationship between the economic status of the countries of this continent and 
an investment in conservation. Countries that have a good investment in 
conservation are those countries that have a good economic status e.g. Jamaica, 
Dominica, Guatemala, Belize, and St Lucia (Figure 2.4.1.1: Groups A, E). These 
countries have a large population size and are classified as the most populated 
countries in the Caribbean (Aneki, 2004), and they can invest adequately in 
conservation. Most countries with a good investment in conservation are tropical, 
and are very rich in biodiversity e.g. Costa Rica, Cuba and Jamaica (Figure 
2.4.1.4: Groups B, F and G). 
 
A poor investment in conservation is observed in only a few North American 
countries e.g. Haiti, Barbados, US Virgin Islands, Anguilla, Grenada and Aruba 
(Figure 2.4.1.1: Group L and Appendix 2.1). These countries either have a very 
high amount of arable land, low literacy or high unemployment rate. These 
countries have a small population size (Figure 2.4.1.2). These are tropical 
countries and are poor in biodiversity e.g. Anguilla, Aruba, British Virgin Islands, 
St Vincent and Grenadine and US Virgin Islands (Figure 2.4.1.4: Group D). 
However, for those tropical countries that are rich in biodiversity and with poor 
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investment in conservation, biodiversity threats are increasing e.g. Haiti 
(Appendix 2.1 and 2.3). 
 
2.4.2. South America  
 
The World Bank (2003) classifies the majority of South American countries as 
low and middle-income economies. This means that they have a very low 
contribution to the continent’s GNP and thus resulting in poor economic growth. 
According to Lecourtois (2003) the burden of foreign debt, unemployment and 
poverty has resulted in poor financial investment in this continent. The results 
show that there is a relationship between the economic status of this continent and 
an investment in conservation. A good investment in conservation is observed in 
only a few South American countries e.g. Ecuador, Bolivia, Chile and Venezuela 
(Figure 2.4.2.1: Groups A, B and H). These countries have better economies as 
they are upper to middle income economies, and are moderately indebted (Figure 
2.4.2.3: Group I and Appendix 2.3). These countries have a large population size 
and are amongst the top 10 populated countries in South America (Aneki, 2004). 
A low amount of arable land is noted in these countries (Figure 2.4.2.3: Group F 
and E). These countries are tropical and are very rich in biodiversity. 
 
A poor investment in conservation is noted in those countries that have very poor 
economic status and very large population size e.g. Brazil and Argentine. Brazil 
on global standards is classified amongst the most populated countries of the 
world (Aneki, 2004). However, even those countries that have a small population 
size e.g. Falkland Islands, French Guiana, Suriname, Guyana and Trinidad and 
Tobago (Figure 2.4.2.2: Groups A and B), cannot invest adequately in 
conservation. Some of the countries with a poor investment in conservation either 
have very high amounts of arable land e.g. Paraguay and Trinidad and Tobago 
(Figure 2.4.2.3: Group C), or are countries with a severe debt e.g. Argentine and 
Uruguay (Figure 2.4.2.3: Group H) or have very high unemployment rates e.g. 
French Guiana and Suriname (Figure 2.4.2.3: Group C). These countries are 
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characterized by high biodiversity and include the tropical countries e.g. Brazil, 
Colombia and the temperate countries e.g. Argentine and Uruguay (Appendix2.3). 
 
2.4.3 Asia 
 
According to Bréard and Jestin (2004) Asia is the world leader in economic 
growth and is the major competing region in attracting foreign investment. As a 
result the economic outlook for most Asian countries is good. However, there is a 
large economic crisis in East Asian countries that include Thailand, Indonesia, 
South Korea, China and Hong Kong. This economic crisis is due to currency 
devaluations, bad banking practices, high foreign debt, loose government 
regulation, and corruption. This crisis has affected almost all the countries or 
nations of the continent (Ito, 1999; Tully, 2004). The World Bank is seeking to 
restructure and improve financial supervision and regulation, strengthen corporate 
governance, reduce red tape, corruption and other impediments to business, and 
improving the rules of law through legal and judicial reforms (Kyodo News 
International, 2002). 
 
The result from this done show that the majority of East Asian countries are low-
income economies and very few countries are severely indebted. This lead to a 
slow growth in economy. There is a relationship that exists between economic 
status of this continent and an investment in conservation. Few countries have a 
good investment in conservation and they include Bhutan and Indonesia (Figure 
2.4.3.1: Groups E and F). These countries have either a small population size e.g. 
Bhutan, Mongolia and Oman (Figure 2.4.3.2: Group C), and low amount of arable 
land or low unemployment rate e.g. Saudi Arabia. The countries with a good 
investment in conservation are biodiversity rich particularly in plant species. 
Some of them are tropical e.g. Bhutan and Indonesia, or are deserts e.g. Saudi 
Arabia and Mongolia (Appendix 2.1 and 2.3). 
 
A poor investment in conservation is noted in those countries that have either very 
poor economic status and have very large population size (Figure 2.4.3.2: Groups 
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A and E). They include China, India, Pakistan, Bangladesh and the n. These 
countries are the most populated countries in Asia and are amongst the top 10 
countries of the world with a large population (Aneki, 2004). India, Pakistan and 
Bangladesh have very high amount of arable land, low percentage of literacy, high 
unemployment rate and are low-income economies (Figure 2.4.3.3: Group I). 
Countries with a poor investment in conservation are either tropical e.g. China, 
India, Malaysia and Philippines  (Figure 2.4.3.4: Group I), and are very rich in 
biodiversity or have desert climatic conditions e.g. Bahrain, Maldives, Kuwait and 
Iraq (Figure 2.4.3.4: Groups B, G and P), and are poor in biodiversity. 
 
2.4.4 Europe 
 
According to Bannerman (2001) Europe has a strong economic growth with a 
continuous drop in unemployment in Western Europe.  Fosler (2004) found that 
the European economy is expected to grow faster due to rising global demand for 
its products in combination with restructuring and the enlargement of the 
European Union. It is predicted that it might become the second ranking economic 
force over the next 50 years (Walker, 2003). As a result most of the European 
countries have a very good economic status, have very high literacy levels, low 
unemployment rates, high amount of arable land, high-income economies and an 
almost complete absence of indebtedness. However, countries of the South East 
Europe i.e. Albania, Bosnia and Herzegovina, Bulgaria, Croatia, the former 
Yugoslav Republic of Macedonia, Moldova, Romania and Serbia and Montenegro 
(formerly the Federal Republic of Yugoslavia are low income economies and with 
a high level of unemployment leading to poverty. (Rowland, 2004). The results 
show a relationship between the economic status of the countries of this continent 
and an investment in conservation. Countries with a good investment in 
conservation are those countries that have a highly developed economic status, 
they include Austria, Switzerland, Liechtenstein, Greenland and Norway (Figure 
2.4.4.1: Groups H, J, O, T, Y and Z). Austria and Switzerland are amongst the 
most populated of Europe (Aneki, 2004) but globally they are not classified as 
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populated countries. Austria and Switzerland are rich in biodiversity, particularly 
plant species and with temperate climatic conditions (Figure 2.4.4.4: Group O). 
 
A poor investment in conservation is found in those countries that have very large 
amounts of arable land and some of them have very large population size e.g. 
Lithuania, Republic of Moldova, Ukraine, Hungary, Poland, Croatia and Bulgaria 
(Figure 2.4.4.3: Groups P, J and E). Bulgaria, Hungary and Poland are amongst 
the most populated countries in Europe. Ukraine, Croatia and Lithuania have a 
small population, and with good economic status, but are still not investing in 
conservation.   Countries with very high unemployment rate and high amount of 
arable land have very low investment in conservation and they include Bosnia and 
Herzegovina, Former Republic of Macedonia, Slovakia and Yugoslavia (Figure 
2.4.4.3: Group R).  Some of the countries with poor investment in conservation 
are however biodiversity rich and include Portugal and Spain (Figure 2.4.4.4: 
Group M). Other countries are poor in biodiversity e.g. Slovakia and Ukraine 
(Figure 2.4.4.4: Group G) and have temperate climatic conditions so the relatively 
low investment in PAs is not such an important consideration. 
 
2.4.5 Africa  
 
According to the WEO (1999) lack of economic progress in Africa is due to a 
severe economic and political crisis, poor governance and a huge amount of 
foreign debt. The African continent is found to be a land of extreme poverty, 
which is accompanied by a falling life expectancy associated with HIV/AIDS 
(Obadina, 2000; Deaton; 2003). Haroon (2001) found that the Gross National 
Product for Africa is depressed and is below the level needed to prevent an 
increase in absolute poverty. The poorest nations of the world are clustered in sub-
Saharan Africa, these are low-income economies with very low GNP per capita 
(Haroon, 2001; Deaton; 2003). As a result all the African countries are classified 
as developing or as underdeveloped, and most of them have a very poor economic 
status. There is a relationship between the economic status of the countries of this 
continent and an investment in conservation. A good investment in conservation 
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has been noted only in few African countries e.g. Uganda, Seychelles, Botswana 
and Burkina Faso (Figure 2.4.5.1: Groups D, L and E). These countries either 
have a better economic status (i.e. middle income economies and are less indebted 
countries) or have a small population size. Countries in this class include 
Botswana, Mauritius and Seychelles. 
 
The majority of African countries have very poor investment in conservation 
(Appendix 2.1). They include Nigeria, Gabon, Kenya, Algeria and Mali (Figure 
2.4.5.1: Groups C, F, I and J.). All these countries are impoverished, have a large 
population size, have very low levels of education, high unemployment rates, high 
amount of arable land, high industrial growth, low-income economies, and are 
severely indebted. These countries are amongst the top 20 most populated 
countries of Africa, and on global standards Nigeria, Egypt and Ethiopia are the 
amongst most populated countries of the world (Aneki, 2004). However some 
African countries have a small population e.g. Eritrea, Somalia, Djibouti (e.g. 
Groups A, B and C) and they cannot invest adequately in conservation and they 
have a very poor economic status. These are mostly tropical countries that have a 
rich biodiversity, and biodiversity threats are increasing with time (e.g. 
Democratic Republic of Congo, Republic of Congo and Gabon). However, South 
Africa has quite a good representation of IUCN reserve categories, but that is not 
reflected in the total investment in conservation. The economic status of South 
Africa is good compared to other countries of the African continent. 
 
2.4.6 Australia 
 
Australia is divided into six states (New South Wales, Queensland, Tasmania, 
Victoria, South Australia and Western Australia) and two territories (the Northern 
Territory and the Australian Capital Territory). The World Bank (2003) ranks 
Australia amongst the countries with very high GNP per capita resulting in a 
strong economic growth. According to the Economist (2004) the Australian 
government has a budget surplus and has the lowest debt of any big rich economy. 
The Australian States and Territories with the exception of the Northern Territory 
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contribute significantly to the Australian GNP (ABS, 2004). As a result Australia 
is a well-developed country that covers the whole Australian continent, and 
generally has a good economic status. A high in conservation investment is 
associated with states that have a small population size, high literacy levels and 
good economic status e.g. South Australia, Queensland and Western Australia 
(Figure 2.4.6.1: Group A and B). However, the total and area that is occupied by 
IUCN categories in Australia is less than 10% (Earth trends, 2003).  Australian 
states have their large part of their area as semi-arid to desert, with tropical wet 
and dry summers and are rich in biodiversity (Appendix 2.3). 
 
A poor investment in conservation is observed in those territories that have a large 
population size e.g. New South Wales (Figure 2.4.6.1: Group D). These states and 
territories with poor investment in conservation are also rich in biodiversity with 
the climatic conditions ranging from sub tropical, semi arid and desert conditions 
(Appendix 2.3).  The location of Aborigines in Australia has an effect on 
Australia’s conservation efforts. The Aboriginals were claiming land to gain legal 
recognition of traditional land ownership, to be able to pursue a traditional 
lifestyle, for the restoration of spiritual and cultural links with their land, and for 
the general promotion of their self-determination. By 1999, 14% of Australia was 
officially recognised as land owned by indigenous peoples (both Aborigines and 
Torres Strait Islander people). Much of this land is concentrated in remote arid 
and northern tropical areas. Through collaboration between the Commonwealth 
Government of Australia and the traditional Aboriginal people that was 
successful, indigenous people (Aboriginal) were called upon to play an active role 
in the management of the park use of the fire, something that, in the past, was 
reserved to the park staff (IUCN, 2000).  
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2.5 DISCUSSION 
 
The results show that there is a relationship between the socio-economic 
conditions and an investment in conservation. Countries that have a large 
population size are more likely to have a very poor investment in conservation, 
however that is not the case with the countries such as United States of America, 
and Indonesia.  Countries with a large population and poor investment in 
conservation include China, India, Brazil, Pakistan, Bangladesh, Japan and Niger. 
These are mostly tropical countries that are rich in biodiversity. These countries 
are amongst the top 10 countries of the world with a large population. Countries 
with a large population usually have a very poor economic status, low level of 
education, high unemployment rates and very large amount of arable land. This 
has been observed mostly in African countries. According to Union of Concerned 
Scientists (2001), large population sizes are usually accompanied by low level of 
education and this greatly affects the conservation of natural resources. Most 
African countries have low literacy levels i.e. less than 50% (Appendix 2.2). It 
was found that the conservation of natural resources is as much an issue of 
education as anything else. When people are uneducated and they fail to realize 
the value of the natural resources, and the need to conserve them. Especially when 
local authorities lack the knowledge or appreciation on the value of natural 
resources or biodiversity that surround them, nature conservation becomes 
especially difficult to implement (Kingdom, 1990). 
 
To illustrate this, most African states do not recognize the value of biodiversity. 
Shiselweni Region in Swaziland has a traditional practice of keeping as large 
numbers of livestock as possible without due regard to overstocking since the 
cattle are a symbol of their personal wealth. This overstocking has resulted in soil 
erosion and loss of biological resources that impact not only on the region, but 
also in the entire country. As a result of this many species are becoming extinct 
(Nkosi, 2002). A community education program for biodiversity conservation for 
sustainable development was undertaken in this region. Community leaders which 
include Chiefs, headman, herbalists and other stakeholders were involved. 
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Eventually it was agreed that for Shiselweni region to have sustainable 
development, the following three options were recommended i.e. implement an 
environmental education program, increase the involvement of local communities 
in the enforcement of legislation and enactment of legislation and, community 
ownership and the management of biological resources i.e. local communities 
were given ownership of their local resources and were able to play a role in the 
management of those resources (Nkosi, 2002). 
 
Countries with a large population are usually accompanied by very high 
unemployment rates and this greatly affects the economy of a country because 
large population sizes are usually beyond the government budgets i.e. it impacts 
on the government’s capacity to provide for basic social services (De los Reyes-
Ferrer, 2004). These are usually severely indebted countries where inspite of a 
large population, the government first have to deal with economic debt. This 
results in poverty with people utilizing natural resources for a living that is 
beyond its sustainable replacement (William, 2001). For example it is well known 
that people who live in or around forests utilize forest products such as fuel wood, 
timber products, fodder and medicinal herbs. For example in the Bushbuckridge 
area in Limpopo Province of South Africa, the percentage of households per 
village trading in fuelwood varied between 7% and 53%. They sell the fuelwood 
to neighbours, passer-by or in local peri-urban and township areas for a living. 
This has resulted to a shortage in fuelwood thus leading to a localized 
environmental decline and an increase in commercialisation (Williams and 
Shackleton, 2002). 
 
Large population sizes result in the loss of the forests because as the population is 
growing, more resources are needed to meet their basic needs for survival. Mellor, 
(2002) found that areas of large population size are also areas of greatest diversity 
and high agriculture potential. For example, areas of high agricultural potential in 
low-income developing countries include the great alluvial plains of northern 
India, Bangladesh, Pakistan and the middle belt of West African countries. These 
are the countries that have very poor investment in conservation (Figure 2.4.3.1: 
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Groups G and R). Even though agriculture is the principal livelihood of poor 
people in developing countries, particularly the rural poor, and the major 
contributor of economic growth in the majority of developing countries (Sherr, 
1999), the conversion of wildlife habitat to agricultural land leads to the loss of 
biodiversity as the greatest amount of biodiversity occur in the forests where most 
of the Protected Areas are concentrated (Dobson, et al., 1995; Moulton and 
Sanderson, 1999; Wood et al., 2000). The forest loss was found to be high in 
Asia, South America, Africa and Europe and results in the loss of the biodiversity 
and consequent extinction for most species and therefore very poor conservation 
policy (ENN, 1999). 
However Indonesia has very large population size, and a poor economic status. 
However it has a significant investment in conservation. The same situation has 
been observed in some tropical countries such as Botswana, Ethiopia and Zambia, 
they have a good investment in conservation even though they are impoverished 
and are faced by civil wars and conflicts. This means that these countries are 
making great efforts to conserve the biodiversity (Shah, 2004). However some 
other factors can contribute to good biodiversity conservation in these countries.  
For example, Totolo (1999) found that nearly 95% of Botswana is unsuitable for 
arable agriculture as soils are infertile and the climate is arid, with a low rainfall 
and these factors can contribute to good biodiversity conservation. 
 
Countries which include South Africa, Canada, and France have a very good 
representation of IUCN reserve categories, but that is not reflected in total 
investment in conservation. One of the reasons could be the lack of cooperation 
between government authorities and nature conservation bodies or agencies. 
Secondly, for example in Africa, the process of setting up Protected Areas has 
been associated with the alienation of local people from their resources and 
complete absence of public participation in conservation actions. This has resulted 
in the resentment of conservation actions by inhabitants as they saw them as 
restrictions preventing them from attaining an acceptable standard of living 
(Population Reports, 2002). Such resentment towards conservation actions has led 
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the local inhabitants to practice illegal hunting, and over exploitation of natural 
products. For example a study was done in Kenya in 2002, whereby 50 Protected 
Areas and four officers in each protected area were interviewed on the 
conservation status of those PAs. It was found that illegal killing of wildlife for 
bush meat trade occurred in 96% of the Protected Areas, large mammal poaching 
for the international commercial trade in trophies and other animal products 
occurred in 80% of the Protected Areas. Human encroachment in terms of their 
densities and distribution around Protected Areas occurred in 72% of the 
Protected Areas, while loss, conversion and degradation of wildlife migration 
corridors and dispersal areas occurred in 70% of the Protected Areas (Okello and 
Kiringe, 2004). Thirdly it is believed that the greater percentage of habitat loss in 
Africa is probably due to the relative low Gross National Product (GNP) and 
Gross Domestic Product (GDP) which is on average of about 80% of that of 
tropical America and 60% of that of tropical Asia (Population Reports, 2002). 
 
However the case is different for most of North American countries, and for most 
countries that have a good economic status where there are low rates of 
unemployment and high-level education, less indebted or not yet classified by 
indebtedness (Appendix 2.2). Countries such as United States of America, Italy 
and Japan have very large population and have a good investment in Protected 
Areas and they are industrialized countries. The reason for such high-conservation 
status could be a good economic wealth that is accompanied by a high level of 
education, as these are less indebted countries or are not yet classified by 
indebtedness (Appendix 2.2). Such high-protected area status accompanied by a 
good representation of strict nature reserves could be the reason that these nations 
support conservation wildlife programmes (Moulton and Sanderson, 1999). North 
America in particular, practices sustainable tourism that is also a source of 
funding to maintain the environmental integrity. The entrance fees charged at 
national parks are low in North America, whereas in African national parks are 
high, as they are important elements in the national economy (Nelson, 2000). The 
entrance fees and other pricing policies for national parks can also supplement the 
government conservation targets and provide incentives for private sector 
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conservation (Richardson, 1999; Nelson, 2000). About 80% of Americas live in 
urban or near urban areas and it is believed that residents of suburban and urban 
areas tend to place a much higher value on species conservation than those living 
in rural areas (Kellert, 1996). 
 
Some temperate countries have relatively very low investment or no Protected 
Areas found at all. Such countries include Greenland, Ireland, Iceland and some 
European countries that include Slovakia, Ukraine, Romania and Ireland 
(Appendix 2.1 and 2.3). The same situation has also been observed in the 
Mediterranean countries that include Estonia, Belarus, Lebanon, Libya Arab 
Jamahiriy and Morocco (Appendix 2.1 and 2.3). There are many reasons that can 
result to such a situation. Vancura (2004) noted that in the Mediterranean region, 
uncontrolled tourism is one of the greatest dangers to the region’s Protected 
Areas. For example a crowd of tourists that is improperly guided is capable of 
destroying the ecological carrying capacity of the natural environment. Spain has 
about 3,000 000 visitors to national parks annually and this creates a lot of 
pressure on the environment (Halkka and Lappalainen, 2001). In the case of the 
temperate countries it is believed that generally less attention has been paid to the 
conservation of temperate forests than tropical forests, and as a result Protected 
Areas are poorly represented in temperate forests.  In addition to that, Protected 
Areas tend to be concentrated in those forests which are least commercial 
valuable, such as mountain forests, and lowland productive forest ecosystems 
(Dudley, 1992). According to the data compiled by the World Resource Institute, 
the percentage of plants known to be threatened in temperate countries is high due 
to much greater research and conservation efforts expended in these countries 
(MacLeod, 1993). 
 
Countries that have a small population size and good economic status have an 
opportunity to adequately invest in conservation. This has been observed for most 
of North American countries such as Belize, Bermuda, Costa Rica, Guadeloupe, 
Guatemala and Panama (Appendix 2.1). These are tropical countries that are rich 
in biodiversity and have a very good economic wealth (Figure 2.4.1.3). It is 
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believed that low population densities offer an opportunity for conservation, if 
appropriate steps are taken by the national governments. Therefore such small 
population sizes are controllable and make it easy for the government to deal with 
and to manage the population needs (The Earth Times, 2001; Singh et al., 2002).  
 
However this is different for African countries such as Eritrea, Somalia, where 
even though they have very small population sizes, they are impoverished. This 
impoverishment combined with excessive debt facing their governments do not 
put these countries in a position to invest in conservation (Pearce, 1999; Shah, 
2004). However, Lovgren (2003) and Masood (2003) found that political 
corruption and bad governance, rather than human population pressures and 
poverty, might present the greatest threat to wildlife in developing countries. They 
noted that money that was supposed to be spent for anti-poaching and 
conservation programs end up in the pockets of wildlife officials. According to 
Masood (2003) countries with high levels of corruption are losing biodiversity 
faster than better-governed ones. High levels of corruptions were noted in some 
Asian countries that include Bangladesh and in some African countries. African 
countries that were found to be most corrupt also have the richest biodiversity e.g. 
Cameroon, Kenya, Uganda, Republic of Congo and Zimbabwe (Lovgren 2003 
and Masood, 2003).  
 
A well-developed economy that is accompanied by a good level of education and 
controllable population sizes are having a positive impact on the environment and 
general natural resources and this facilitates a significant investment in Protected 
Areas. This has been observed in the majority of North American countries where 
the conservation status of PAs is good. This is in contrast to those countries that 
face economic hardships, which include the majority African, South American or 
Asian countries. This is a complex issue as some countries have a good economy 
such as Japan, France and Australian States and they still cannot adequately invest 
in conservation. This means that there may be other difficulties that a country 
might face and they might be related to cultural or political reasons.  
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Governments must implement education programs that will help to reduce the size 
of global population as we will run out of resources. Environmental awareness 
programmes need to be emphasized so as to stimulate the involvement of local 
communities and institutions in nature conservation programmes. Even to those 
nations that show a significant investment in Protected Areas, more actions must 
be done so as to maintain the status of those Protected Areas. Local communities 
need to be more involved in the management plans of Protected Areas and they 
need to benefit from the conservation actions. For example Communal Areas 
Management Programme for Indigenous Resources (CAMPFIRE) project in 
Zimbabwe was designed to benefit local people and wildlife by changing the 
strategy for managing natural resources. In its system, villagers collectively utilize 
local wildlife resources on a sustainable basis. As a result illegal hunting was also 
slightly reduced through local anti-poaching efforts and the project was a success 
among other African wildlife protection schemes (Butler, 1995).  However, it is 
so unfortunate that currently Zimbabwe’s economy is going through some 
hardships and this has been worsened by the withdrawal of bilateral donors who 
were co-financing a number of environmental projects and programmes (Yxiang, 
2003). 
 
A participation and partnership needs to be developed between rich and poor 
countries whereby the developed countries such as USA, Sweden, Denmark and 
Switzerland can assist the developing countries with funds for them to achieve 
sustainable development. Countries that need more assistance are those that are 
rich in biodiversity and are poor e.g. in Africa. Sustainable ecotourism must be 
applied but appropriate actions must be taken to ensure that our natural 
environment is not degraded. The principles of Sustainable Development should 
be implemented not just in theory but also in practice as we share the planet with 
nature. The next chapter will be looking at the relationship amongst the 
sustainable development indicators. 
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CHAPTER 3 
 
 
 
 
 
 
 
USE OF A VISUALIZATION TOOL 
(DASHBOARD) FOR EXPLORING GLOBAL 
RELATIONSHIPS BETWEEN BIODIVERSITY, 
CONSERVATION AND SOCIO - ECONOMIC 
CONDITIONS
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3.1 ABSTRACT 
 
Sustainable development is not only about protecting nature and conserving 
biodiversity, but also to ensure that both social and economic aspects of 
development are met. It is relatively complex to show relationships between these 
three aspects of sustainable development, therefore some form of visualization 
methodology to assist in clarifying this complexity is vital. A macro developed in 
Excel by a Consultative Group of Sustainable Development Indicators in the form 
of a Dashboard was used to show the relationships between biodiversity, 
economic and social factors. The Dashboard presents these relationships in a 
highly communicative visual manner that can be used by decision makers to track 
progress towards sustainable development. The aim of the chapter is to explore 
the developed Dashboard for analyzing the relationship between three sustainable 
development indicators in 200 countries worldwide. Data on biodiversity, social 
and economic indicators published in 1994, are organized in the Excel format. 
The Dashboard uses instruments or tools such as pie charts, scatter plots, 
distribution tables and maps to present the relationship amongst the sustainable 
development indicators. The performance for each indicator in each country (or a 
continent) is shown in colours, ranging from dark green (best practice) to deep red 
(worst practice). The indication of the best practice illustrates that either 
biodiversity or the economy or social is sustainable, and an indicator of a poor 
practice means that either biodiversity or economy or social is un-sustainable use. 
The performance of these indicators is presented. Countries are also grouped 
based on the characteristics shared by the group e.g. NAFTA (North American 
Free Trade Agreement countries). The highest score or the best performance in 
biodiversity management was assigned to NAFTA group followed by South 
America of which the majority of South American countries appear to have well 
developed economies. This is in contrast to the African continent, or some 
countries of the Asian continent, which have a poor biodiversity management that 
is accompanied by poor economic status. The best performance in the social index 
(population size) was assigned to the Asian continent that is also accompanied by 
poor economic status. We can conclude that for those countries that have low or 
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controllable population sizes and growth, that the chances for sustainable 
development to be achieved are good. 
 
KEYWORDS Biodiversity, conservation, decision support, socio-economic, 
sustainable development, visualization, world. 
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3.2 INTRODUCTION 
 
The concept of sustainable development has a long history. It originated in the 
early 1970s with books such as Goldsmith's ‘Blueprint for Survival’ and the Club 
of Rome's, ‘The Limits to Growth’, and with the United Nations' Conference on 
Human Environment in Sweden which coined the words "sustainable 
development” (Forrest, 1996; Spink, 1998). Ever since then international 
agreements were established with a common foundation of values and reflect an 
unprecedented consensus on the goals, conditions, and resources needed to 
achieve sustainable development (CIDA, 2004). In 1987, the term sustainable 
development entered into the political arena with the publication of World 
Commission on Environment and Development (WCED) report "Our Common 
Future "that is more commonly known as "the Brundtland Report” (Taylor, 2002). 
The Earth Summit in Rio de Janeiro in 1992 provided a mark point in the 
evolution of sustainability and agreed on setting 27 principles supporting 
sustainable development (Forrest, 1996). It was followed by the G8 Summit, held 
in Kananaskis, Alberta, and June 2002, which focused on Africa, resulting in the 
G8 Africa Action Plan (AAP). The World Summit on Sustainable Development 
(WSSD) followed in Johannesburg in September 2002 and it renewed the global 
community's efforts in many areas of sustainable development, including water 
and sanitation, agriculture and food supply, and sustainable production and 
consumption (CIDA, 2004). 
 
The primary forces that drive the rising concerns behind sustainability were 
increasing global population, the impact of a human being on the environment as 
a whole, and increasing rates of natural resource depletion. However, after the 
term “sustainable development” was introduced, there was no broadly accepted 
definition of sustainable development (Forrest, 1996). 
 
The World Commission on Environment and Development (WCED) and the  
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Brutland Commission (1987) defined sustainable development as “development 
that meets the needs of the present without compromising the ability of future 
generations to meet their own needs” i.e. development with sociocultural as well 
as economic and ecological goals (Bulleit, 2000 and Musters, 2000). This has 
been the most accepted definition of sustainable development. However, it has 
attracted a variety of different disciplinary approaches and views, as different 
commentators mean different things by sustainable development. For example, 
according to Lele (1988), within this concept of sustainable development he 
identified three fields of application i.e. economics, ecological studies and 
sociology, and he distinguished two different levels of conceptualisation of 
sustainable development; firstly, as a process of economic growth and 
alternatively as a set of strategies or objectives based on the idea of basic needs 
(Spink, 1998). 
 
The product of the Rio Earth Summit was Local Agenda 21, which is the global 
action plan to achieve sustainable development, whereby action is required at a 
local level (Kirby et al., 1995; Belfast Counts, 1999). The 173 Heads of State 
including the UK Prime Minister signed local Agenda 21 in 1992 at the Rio 
Convention. This meant that governments of the world had to encourage their 
local authorities to work with local communities to develop their own 'Local 
Agenda 21' action plan (Belfast Counts, 1999).  
 
Following this challenge it became clear that some kind of consensus would have 
to be reached on exactly what this demand for sustainability meant for global 
development. This goal was embraced domestically and internationally and was 
seen as a central rule in which environmental, economic and social policies can be 
based (Bulleit, 2000). Many countries such as the United States of America, 
Canada, the United Kingdom and the Netherlands have declared sustainable 
development as one of their policy goals (Musters, 2000). For example in the 
United States of America the President’s Council on Sustainable Development 
(PCSD) used The Brundtland Commission's statement as the definition of 
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sustainable development in its initial report; Sustainable America supporting this 
concept (Bulleit, 2000). 
 
Sustainable development is also on the agenda of many developing countries 
including those of the African continent. After dark eras of slavery and 
colonialism Africa is on the road to recovery, with a dream for a future of peace 
and prosperity. In addition to that Africa still remains the world’s poorest 
continent (Kim, 2003). South Africa in particular, in its attempts to implement 
Local Agenda 21 and to achieve sustainable development, must first overcome the 
extreme and persistent inequalities in income; in access to social services; in the 
labour market, and environmental burdens (Chetty, 2002). 
 
However the idea of sustainable development has received criticism from several 
directions. There have been debates and criticisms concerning the meaning of 
sustainability, its relationship to other ideas and agendas (such as globalisation, 
ecological modernisation and industrial transformation), and how it might be 
recognized or put into practice in some parts of the world. Many economists, 
together with some politicians and business leaders, have rejected the concept of 
sustainable development. For example some critics found sustainable 
development to be a vague concept in search of a concrete definition. They further 
argue that the concept embodied in the term “sustainable development” has 
become a buzz word that is overused (Bulleit, 2000).  
 
Other critics of sustainable development argued that the concept does not question 
the ideology of economic growth. The World Trade Organisation sees it as a new 
ideology of neo-liberalism whereby the rich will grow richer and the poor will 
grow poorer. And, they believe that not enough consideration is given to the poor 
or to indigenous people and minorities who often suffer the most from 
environmental problems. They see sustainable development as an idea that can be 
used by wealthy industrialized countries to impose more conditions and 
limitations on aid to or investments in developing countries (EurActiv, 2002). 
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However, deep ecologists argue that the concept of sustainable development is too 
human-centric i.e. it concentrates more on human’s economic self-interest, such 
as how humans can benefit (Devalls and Sessions, 1985). There are also critics 
who attack the sustainable development concept from a conservative, free market 
perspective. They argue that natural resources are abundant and are durable i.e. 
they do not perish, and human ingenuity in general can effectively counter 
problems related to the needs and impacts of a growing human population. They 
see no need for sustainable development policies and they consider them as being 
dangerous (Goeller and Alvin, 1976). 
The critics also raised their concern on the developing countries about 
sustainability, as we aware of the fact that different countries across the world 
experience challenges such as economic instabilities, lack of social development 
and environmental instability (CIDA, 2004). And one must not forget that people 
are certainly a key element in the development process, and that poverty 
alleviation and an improvement in human livelihoods are vital objectives. For 
example the meaning of sustainable development is not simple in Africa, which is 
the world’s poorest continent and faces many development challenges (Kim, 
2003). In Africa one has to survive conflicts e.g. in Liberia, and at the same time 
Africans who live in areas affected by pandemic diseases such as HIV/AIDS or 
malaria are in the same danger. In addition Africans face severe poverty. Thus it is 
easy to make a list of what Africa needs to achieve sustainable development, and 
clearly Africa needs stability, peace, health, debt relief, trade, and market access. 
Without such pre-conditions it will be difficult to achieve sustainable 
development, as it is all about capacity building (Kim, 2003). In spite of all these 
criticisms and concerns, many individuals, institutions and governments across 
the world recognize the ideal of sustainability and its value as a guideline for 
social, economic, and environmental policy. 
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As a contribution to this ongoing debate on sustainable development, and to help 
societies to understand the complexity of this concept and to discuss and 
communicate ideas, a Consultative group of Sustainable Development Indicators 
(CGSDI) developed a Dashboard of Sustainable Development Indicators in 1996. 
This was complied by John O’Connor (Jesinghaus, 2002), as an aircraft dashboard 
contains instruments that signal the flight path and performance enabling the pilot 
to know when corrective action is needed, this dashboard has these signals and are 
integrated in one panel to avoid overwhelming the pilot with information, but 
individual problems and more specific information can be traced back through the 
detailed instrument displays (Jesinghaus, 2002). 
The Dashboard of Sustainability takes an analogous approach to the presentation 
of sustainable development indicators. It is an instrument that uses tools such as 
scatter plots, pie diagrams, linkage analysis, distribution of point values and maps 
to present the relationship amongst the sustainable development indicators. 
Performance for each indicator is presented in an animated version of the 
Dashboard and in a highly visual and communicative format designed to inform 
decision-makers and the public on the status of a nation's progress toward (or 
movement away from) sustainability (Jesinghaus, 2002). Its mission is to promote 
co-operation, better co-ordination and put strategy among key individuals and 
institutions working on developing and using sustainable development 
(Jesinghaus, 2002). 
 
A Dashboard of Sustainable Development is a macro developed in Excel. The 
main function of a Dashboard is to identify weak and strong points for any 
particular indicator selected. The performance of each indicator (they can be 
social, economical, natural and or institutional) is displayed through a seven-
colour code index ranging from dark red (critical), over yellow (average), to dark 
green (best). The Policy Performance (PPI) represented by a central circle 
summarizes the information of the component indicators. The relative 
performance of two or three countries can be displayed side by side for a given 
policy field and hence can be easily compared. The Dashboard also uses a point 
system ranging from zero (meaning the worst case and is symbolized by a dark 
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red colour) to 1000 points (meaning the best case by country and or by city and is 
symbolized by a dark green colour.  
 
The Dashboard is a free macro tool and can be downloaded via its website 
(esl.jrc.it/envind/dashbrds.htm). It is available for use by any institution, 
researchers, lecturers, students and indicator expects. This means that you can 
create your own dashboard based on your variables and cases. 
 
The aim in this chapter is to develop my Dashboard for analysing the relationships 
between three sustainable development indicators i.e. biodiversity, social and 
economical factors for 200 countries based on the data that were published in 
1994. This is the same dataset that has been used for analysis in Chapter 2 of this 
study. 
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3.3 METHODOLOGY 
 
Data were organized in an Excel spreadsheet containing macros (Table 3.1). Three 
themes were used, and are arranged as follows: 
1. Biodiversity is presented by the following indicators: 
(a) Percentage of land conserved 
(b) Amount of the land under IUCN categories 
(c) Total number of plant species 
(d) Total number of threatened plant species 
(e) Total number of animal species 
(f) Total number of threatened animal species. 
 
2. Economic data is presented by the following indicators: 
(a) Unemployment rate (as a percentage) 
(b) Industrial growth (as a percentage) 
(c) Amount of arable land (as a percentage) 
(d) Level of economy (i.e. high income, upper to middle income, middle 
income or low-income economies. I classified the economies and 
categorize them using numbers, as this is the format that is supported by 
the Dashboard for analysis. The economies are classified as follows: 
   (i) High income = 4 
   (ii) Upper to middle income = 3 
   (iii) Middle income = 2 
   (iv) Low income = 1 
(e) Level of debt (i.e. not yet classified by indebtedness, less indebted, 
moderately indebted and severely indebted and I also classify and 
categorize into numbers to support the format needed by the Dashboard. 
They are classified as follows: 
   (i) Not yet classified by indebtedness = 1 
   (ii) Less indebted = 2 
   (iii) Moderately indebted = 3 
   (iv) Severely indebted = 4 
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3. Social indicators are the following: 
(a) Total number of a population  
(b) Population growth rate (as a percentage) 
(c) Literacy (as a percentage) 
 
A worked example of a Dashboard has been provided in a CD, attached at 
the back of this thesis. 
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3.4 THE DASHBOARD ANALYSIS 
The performance for each indicator based on each theme of an active country can 
be viewed in three ways and each analysis window can be used to make 
comparisons amongst the countries of the world: 
(a) Two circles + one analysis view i.e. two small pies plus a large analysis 
window that can show either the distribution window for the indicator 
selected, or a map or a scatter plot. This view can show the performance of 
a single country as well as comparison between two or three countries. 
Figure 3.4.1: Two circles + one analysis view comparing biodiversity 
management between South Africa and the United States of America and a 
distribution window showing the rankings assigned to these countries in 
relation to the 200 countries found on the database. The biodiversity 
management in the United States is good compared to South Africa. 
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(b) Two circles view showing full indicator names where the second pie can 
be replaced by either a chart, a map or a distribution table.  
 
 
Figure 3.4.2: Two circles view: A small pie chart showing the performance of 
the economic indicators in China, and the overall economic performance 
shown in a map.  
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(c) From three up to six circles view (depending on the size of a Dashboard) i.e. 
three circles (three small pies) or two small pies and a map or scatter plot or 
distribution. The rainbow arrow appears and it shows the actual position of a 
country based on the indicator selected. Three countries can be displayed, or three 
illustrations for a single country or a group can be displayed.  
 
 
 
 
Figure 3.4.3: Three circles view showing the economic status amongst three 
countries (or it can be states or territories) and the arrow shows the economic 
position of Hong Kong (pointing on yellow).  
 
The Dashboard can also show the linkage analysis where positive as well as 
negative correlation within the indicators is displayed. High positive correlation 
between the variables or indicators is shown by a green regression line. A red 
regression line usually presents a conflict where it is apparently difficult for both 
indicators to achieve green levels simultaneously.  
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Figure 3.4.4: Linkage analysis: showing a strong relationship between 
population size and the total plants presented by a green regression line. 
 
Scatter plots are like the linkage analysis but x- axis is a fixed variable whereas 
when showing correlations there is a list box where the variables can be changed.  
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Figure 3.4.5: Distribution window: showing the economic performance of 
South Africa and Somalia and point rankings of these countries in respective 
to 200 countries found in the database. 
 
Dashboard also classifies countries into groups. Countries are assigned to specific 
groups based on the characteristics of that particular group. However it is also 
possible that one country falls in more than one group. The analysis can be done 
in each particular group or combination of groups. The 17 groups of countries are 
classified as follows: 
 
(i) EU 15 –the European Union, which comprises 15 Member States 
which are: Austria, Belgium, Denmark, France, Finland, Germany, 
Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, 
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Sweden and United Kingdom – an intergovernmental and 
supranational union of these states established in 1992 and it activities 
cover most areas of public policy, from economic policy to foreign 
affairs, defence, agriculture and trade ( European Union, 2004) 
(ii) (AccCand) - Accession Candidates i.e. European countries that do not 
meet yet a criterion to join the European Union (European Union, 
2004). 
(iii) Africa – Countries of the African continent. 
(iv) Asia – Asian countries. 
(v) South America – South American countries. 
(vi) Europe – European countries 
(vii) NAFTA - North American Free Trade Agreement countries- Canada, 
the United States and Mexico- Three countries who launched an 
agreement in 1994 for future economic growth and instituted a 
schedule for the phasing out of tariffs and eliminated a variety of fees 
and other hindrances to encourage free trade between the three North 
American countries (Google online dictionary). 
(viii) OECD – Organization for economic co-operation and development 
countries, a group of 30 industrialized nation formed to promote 
economic development monitoring economic trends amongst 
themselves (Google online dictionary) 
(ix) Developing Countries 
(x) LDC - Less developed countries  
(xi) Oceania - Australia 
(xii) Islands  
(xiii) OPEC – Organization of petroleum exporting countries – international 
organization made up of 11 oil producing countries which are Algeria, 
Iraq, Iran, Indonesia, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia, 
Venezuela and United Arab Emirates. OPEC was established in 1960 
to coordinate and unify petroleum policies among member Countries, 
in order to secure fair and stable prices for petroleum producers; an 
efficient, economic and regular supply of petroleum to consuming 
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nations; and a fair return on capital to those investing in the industry 
(OPEC, 2006). 
(xiv) G77 – the group of 77 developing countries 
(xv) Mediterranean – countries occurring the Mediterranean Region 
(xvi) Low population 
(xvii) New countries 
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3.5 THE DASHBOARD AS A DECISION SUPPORT TOOL 
 
The visual model for the sustainable development indicators and the country 
classification system can enable one to make a decision based on the analysis of 
these factors. For example, according to the Dashboard analysis showing 
comparisons among individual country groups, the best performing group in 
biodiversity management, NAFTA, includes North American countries that also 
fall in OECD group as well as in G77 countries. NAFTA obtains the best 
performance in biodiversity management and economy and a bad performance in 
social (population size) meaning that population size is low (Figures 3.4.6 – 
3.4.8). When we interpret that in terms of sustainable development, a developed 
wealthy nation with a large resource base and contained population is more likely 
to achieve a balance in social, economic and environmental (natural resources and 
biodiversity). For example, according to the analysis of this Dashboard North 
America appear to have a good chance to achieve sustainable development, as 
sustainable development requires a balance in social, economic and nature related 
issues.  
 
Low population sizes facilitate the investment in biodiversity. Wood (2000) found 
that North American protected areas are often extensive and natural, even though 
biologists believed that such sites alone would be inadequate to conserve natural 
resources. He also found that over 7% of the total land area in North and Central 
America is protected as strict reserves, national parks and natural monuments, of 
at least 1000 ha in extent of IUCN Categories I – III. Secondly North American 
countries are amongst the 15 countries that contain 88% of the closed forests 
where human population pressures were found to be low (ENS, 2001). United 
States of America is also one of only two developed countries with mega-diversity 
(Pugh, 1998). These factors can contribute to the good biodiversity management 
achieved by North America.  
 
Oceania ranks as the second best group in biodiversity management (Figure 
3.4.6). Oceania includes Australia, Indonesia and Papua New Guinea. Good 
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biodiversity management could be due to the fact that Australia has a developed 
economy. It is also mega-diverse country and falls within the top 14 countries in 
the world for rankings of total diversity of higher plants, mammals, birds, reptiles 
and amphibians. About 12% of the land is conserved in Australia, and it is only 
the drier regions that are poorly conserved. Its neighbour, Indonesia has over 17% 
of the land conserved (Pugh, 1998). Papua New Guinea is a biodiversity hotspot 
even though about 85 percent of the frontier forests are under moderate or high 
threat, primarily from logging, agricultural clearing and mining (WRM, 1998). All 
of the Oceania countries are amongst the 15 countries of the world that contain 
88% of the World’s remaining large closed canopy forests and human population 
densities are low (ENS, 2001). 
 
South America ranks as the third group in biodiversity management, with bad 
performance for both social and economic indexes (Figures 3.4.6 – 3.4.8). This 
could be due to the fact that there are also mega diverse countries in this continent 
namely Venezuela and Columbia; over 60% of the land is conserved in these 
countries (Pugh, 1998). Venezuela, Columbia, Peru, Brazil also contain about 
88% of the world’s remaining closed forests that are free from high population 
pressure (ENS, 2001). The high species richness in South America could be 
probably due to increase of forest areas (Amor, 2000). Chile, Brazil, and 
Argentine are very species rich. These countries were found to have well-
developed economies through partnerships with Japan (JICA, 2002). 
 
The European countries, which are also Accession Candidates countries i.e. 
European countries that do not meet a criterion to join the EU based upon their 
economic position have a very good economic status but poor in biodiversity 
management and a poor social index (Figures 3.4.6 – 3.4.8). Many European 
parks are not managed effectively and this threatens biodiversity (WWF, 2002). 
Many parks in Europe are too small to combat threats from adjacent areas and, in 
18 out of 33 European countries that contain national parks, land covered by those 
parks is less than 1% of the total country area. IUCN management objectives in 
those national parks are not yet achieved as they are underrepresented, for 
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example they are smaller than 10sq km that is required for listing under the IUCN 
system (McNelly and Ness, 1995; Crofts, 2000; Wood, 2000).  
 
Another problem that could be a result of a poor protected area management in 
Europe are the long years of Napoleonic wars that has transformed much of the 
landscape of European countries. According to Dascalu (2001), these were years 
of poor maintenance, weak practices that were disregarding the environment 
leading to a lot of environmental headaches. This had resulted in the 
establishment of Peace Parks or Transfronteir Protected areas which began in 
Poland in 1924 along the then disputed borders of Czechoslovakia and Poland to 
enhance the prospects for Protected Areas in Europe and reduce social conflicts 
(Sochaczewski, 1999). 
 
The European countries which include Spain, Portugal, Italy, France and Greece 
are amongst the countries that are in the Mediterranean region. The Mediterranean 
includes 25 countries from South West Europe, South East Europe, North Africa 
and East Mediterranean. These countries have also very poor management of 
biodiversity. According to WWF (2001) Mediterranean forests are biodiversity 
rich, but at the same time are amongst the most threatened biomes in the world, 
with only 17% of the original Mediterranean forest cover is left. It was indicated 
that because of people’s dependence on forest resources, which is increasing due 
to rapid population growth, the low level of income and a low standard of living, 
none of the Mediterranean countries has a representative system of protected areas 
for forest types, and very few Mediterranean forests have been protected (Haiti, 
1999; WWF, 1999). Secondly more than 50, 000 fires occur every year in the 
Mediterranean, burning an area that is equivalent to the size of Crete. Such an 
intensification of forest fires has led to biodiversity loss, soil erosion and water 
scarcity (WWF, 2002). According to the Palestinian Biological Bulletin (2001) 
the main problem that is facing the nature conservation in the Mediterranean 
region is habitat fragmentation. And the small size of most reserves places the 
future of flora, fauna and the ecosystems at risk. 
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According to the analysis of Dashboard country classification, Asian countries are 
mostly OPEC countries, and have poor biodiversity management and economy, 
but obtain a highest score in social index (population size). China and India are 
amongst the top ten countries of the world with a large population (CIA World 
Factbook, 2003). The greatest part of the population in India is extremely poor 
and there is unequal distribution of income (Shah, 1998).  However China, has 
been recently found to have the fastest growing economy in the world due t its 
partnership with rich in natural resources (Gibbs, 2006).  India and Indonesia are 
amongst the 15 countries of the world that contain a good representativity of 
closed forests, but due to human population pressure, these countries cannot 
afford to protect these forests. China protects only 3.6% of its forests. This means 
that these countries require a bigger effort to protect and conserve their 
biodiversity (ENS, 2001). McNeely and Ness (1994) found that extensive areas 
that are protected in these countries are under IUCN Categories IV or V (i.e. 
whereby the degree of protection in these categories is poor), and sites in these 
categories tend to be much smaller than the national parks, which have a strong 
degree of protection.  
 
Countries n the southeastern Asia has a good economy because they are closely 
connected to Japan economically, culturally and historically (JICA, 2002). Russia 
also contains closed forest and it is the most heavily forested country in all the 15 
countries. However Russia has a lowest level of protection for these forests, only 
2% of the forest is protected (Henderson, 2001). This situation is worsened by 
illegal logging occurring in this country (Blagov, 2002).  
 
Poor economic status is also noted in Africa. African countries are classified as 
developing and some as low populated countries. The overall performance in all 
the indexes i.e. biodiversity, economy and social is poor in Africa. This agrees 
with the fact that African countries were found to be absolutely poor and 48 less 
developed countries are concentrated in Africa (JICA, 2002). Poverty and poor 
economic performance are often associated with deforestation, which is higher in 
Africa (Earth Times News Service, 1999).  For example, recently it has been 
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noted that West Africa's once verdant and extensive rainforests are now a 
historical footnote. The rainforests had gone to build ships and furniture, feed 
hungry mouths, and supply minerals and gems to the West, the band of tropical 
forests that once extended from Guinea to Cameroon are virtually gone. The loss 
of these rainforests has triggered a number of environmental problems that have 
contributed to social unrest and exacerbated poverty across the region (Gibb, 
2006). Deforestation significantly contributes to the biodiversity loss in Africa. 
The loss of forests in Africa is worsened by the political instability and conflicts 
particularly in the Democratic Republic of Congo. Congo Basin is one of the 
world’s second largest rainforest and is under great threat (BBC, 2002). During 
the Angolan civil war, the wildlife population of national parks and nature 
reserves had been reduced to about 10% (Xinhua News Agency, 2000). 
Population growth and poaching also contribute to the biodiversity loss in Africa 
(Xinhua News Agency, 2002). 
 
The issue of HIV/AIDS, which is widespread and rising in Africa, greatly affects 
the economy of this continent. About 70% of the global total human population 
infected with HIV/AIDS lives in Sub Saharan region of Africa. It is believed that 
HIV/AIDS have not reached its peak yet in Africa. HIV/AIDS results in poverty 
even in areas where it is not supposed to exist. Secondly in Africa there are 
changes in population growth due to the migration of a vast majority of people 
from other African countries who are unauthorized and unskilled, looking for 
jobs. Increased birth rate of black people particularly in South Africa is three 
times higher than that of white people. Increased in birth rate result in large 
population numbers, which are difficult to manage as they are beyond the 
government budgets.  Because of these factors, it is more difficult for African 
population to achieve sustainable development. These influence sustainable 
development in ways that government and economies cannot cope with (Kirsten 
and Moller, 2002).  
 
The analysis of these sustainable development indicators is different continent by 
continent as different countries or continents are experiencing different social, 
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economical and biodiversity management conditions. Hence from the Dashboard 
analysis we can at least identify the continents that have good chances or a 
potential to achieve sustainable development and they can be arranged in the 
following sequence from North America, Australia, South America, Asia, Europe 
and Africa. In other words, a well-developed economic status that is accompanied 
by a low or controllable population sizes can facilitate sustainable development, 
as governments in most countries lack either funds or support to invest in 
conservation. Conservation of natural resources should be done in a way whereby 
income would also be generated i.e. ecotourism. However it is clear that 
conservation of natural resources is impossible under high population pressures, 
therefore programmes that can help to stabilize population should be implemented 
especially in Africa. Environmental policies in both developed and developing 
must implemented otherwise we will run out of the natural resources. Highly 
developed economic countries such as United States of America should assist the 
impoverished countries such as African countries so that people could obtain a 
higher standard of living. South Africa on the African continent has better 
managed economies compared to other African countries. The Cape Floristic 
Region located in the Western Cape Province of South Africa is a biodiversity 
hotspot. Thus in the next chapter I will be looking at conservation at a small-scale 
i.e. regional levels, and the effect of socio economic conditions on the 
conservation of this region. 
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AN EVALUATION OF REALIZED 
CONSERVATION INVESTMENT IN THE CAPE 
FLORISTIC REGION (CFR) IN RELATION TO 
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4.1 ABSTRACT 
 
The concept of conservation planning developed over the last two decades has 
been aimed mainly to identify priority areas for conservation. For a conservation 
plan to be effective it needs to be systematic i.e. should involve the setting of 
conservation targets that ensure the representativeness and the persistence of all 
biodiversity patterns. The approach does not only consider conservation within 
formal Protected Areas, but also considers existing biodiversity outside Protected 
Areas. Broad Habitat Units (BHUs) which are surrogates for the overall 
biodiversity of the Cape Floristic Region (CFR), were identified by Cowling et al. 
(1999) for conservation planning in the CFR. This study is aimed at assessing if 
the biomes and the associated BHUs within the CFR are adequately conserved 
within the existing network of Protected Areas (i.e. they achieve the IUCN’s 
recommendation of 10%). To identify the available options, ensuring that at least 
the 10% target is achieved in all the BHUs, and lastly to assess the relationship 
between the conservation status of the BHUs, and prevailing the associated socio-
economic conditions. The data of untransformed BHUs of the CFR were used to 
divide BHU into transformed and untransformed areas. Each BHU layer was 
intersected with a layer of existing Protected Areas in the CFR using GIS. The 
dataset of the BHUs was then linked to the socio-economic data of the Western 
Cape from Census 1996, using Vertical Mapper from Map Info GIS. Multivariate 
analyses were done to identify the relationships between the conservation status of 
the biomes, BHUs and socio-economic conditions. Fynbos and the Azonal 
Biomes were the only biomes that achieve the IUCN’s recommendation of 10%; 
because the mountainous BHUs that were not greatly affected by socio-economic 
conditions occur in the Fynbos Biome. This was in contrast to the lowland BHUs 
that were greatly transformed, and where it has been impossible to achieve the 
10% target. Large population size accompanied by high unemployment rate, low 
average personal income, and a significant amount of arable land, has resulted in 
the poor conservation status of the lowland BHUs. 
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Conservation Planning, Geographic Information System, IUCN, Multivariate 
analyses, Protected Areas, Socio-economic. 
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4.2 INTRODUCTION 
 
The International Union for the Conservation of Nature and Natural Resources 
(IUCN) suggest that at least 10% of each biome in each country of the world 
should be reserved for conservation practice (IUCN, 1993). South Africa, as a 
signatory to the Convention of Biological Biodiversity, is obliged to make every 
effort to meet these requirements. 
 
Conservation planning as a discipline has developed over the last two decades as a 
guide to the efficient allocation of the scarce resources that are available for 
biodiversity conservation. The main aim of conservation planning is to identify 
the areas of greatest priority (at any scale) to achieve conservation targets in the 
Cape Floristic Region (CFR) (CEPF, 2001; Cowling et al., 2002). A conservation 
plan is relevant to every part of the landscape; it is not only about establishing 
formally Protected Areas, but also to consider areas outside the Protected Areas. 
This means that conservation action should not only be the responsibilities of 
nature conservation agencies, but also of landowners, land users, and landuse 
decision makers in all socio-economic sectors (CEPF Report, 2001; Driver et al., 
2003). 
 
To be most effective, conservation planning should be systematic. According to 
Cowling and Pressey (2001) systematic approaches to conservation planning seek 
to identify spatially explicit options for the preservation of biodiversity (Desmet et 
al., 2002). Systematic approaches to conservation share the following features: 
They are data-driven; target-directed; efficient; transparent and repeatable; and 
flexible (Driver et al.; 2003). This means that the data used in making these 
decisions must be spatially explicit i.e. biological features (e.g., species, 
subspecies, evolutionary significant units, management units, habitats, landscape 
units) and their patterns of occurrence (e.g., range sizes, extent of suitable habitat, 
migration patterns) need to be identified in precise terms if they are to be targeted 
for conservation action. The systematic approach to conservation also involves 
setting quantitative targets for biodiversity features. A target might be represented, 
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for example, by a certain number of hectares of a vegetation type, or a number of 
occurrences of a species, or a number of hectares of a river corridor (Driver et al., 
2003). 
 
Driver et al. (2003) recognize systematic conservation planning firstly as a 
principle of representation i.e. it recognizes the need to conserve biodiversity 
pattern (a representative sample of all species and habitats). Secondly as a 
principle of persistence i.e. the ecological and evolutionary processes that allow 
biodiversity to persist over time. The conservation target that meets the 
requirements for representation and persistence are a defining feature of 
systematic conservation planning.  
 
Although the assessment of conservation areas in terms of representation of 
biodiversity pattern (i.e. taxa and land classes) is routinely undertaken in most 
conservation planning studies, however less attention has been paid to the 
representation of the processes that underpin the persistence of biodiversity 
(Cowling et al., 1999; Rouget et al., 2003). In many countries throughout the 
world, conservation areas have been established without considering explicit 
targets for the representation of biodiversity within reasonably homogeneous 
biogeographic units that serve as planning domains. This has resulted in an ‘‘ad 
hoc reservation’. For example, reserves are frequently located where available 
land is cheap (often in mountainous areas where there are few other suitable or 
feasible land uses), or where the scenery is spectacular, or to conserve a single 
species, or as an exclusive a hunting area. This means that systems of formal 
reserves are biased in favour of habitats that have little or no direct productive 
value in the market economy. Such practice is unlikely to achieve the goal of 
conserving a representative sample of species and habitats, and they often may 
exclude key ecological and evolutionary processes (Driver et al., 2003; Rouget et 
al., 2003).  
 
The experience with systematic conservation planning shows that in most regions, 
about half of the landscape needs to be conserved in order to achieve living 
landscapes. In reality the IUCN's recommended target of 10% is insufficient. This 
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does not mean that only formal protection is needed to cover half of the landscape 
but it does mean that a wide range of landowners and land users are engaged with 
to ensure biodiversity friendly land management in priority areas inside and 
outside formal reserves. The biggest cause of biodiversity loss in South Africa and 
in much of the world is the loss of natural habitat, so further habitat loss in 
priority ecosystems need to be prevented in and out of the Protected Areas (Driver 
et al., 2003). 
 
Conservation planning and its implementation in South Africa have a long history. 
The first officially Protected Areas in South Africa were forest reserves which 
included Knysna and Tsitsikamma. They were proclaimed in terms of the Cape 
Forest Act of 1888. Natal, the Orange Free State and Transvaal followed by 
establishing forest services in 1891. During the same period a number of game 
reserves were established (DEAT, 1996) including the proclamation of Pongola 
Reserve in 1894, followed by the Sabie Reserve in 1898, and the Kruger National 
Park in 1926; which is regarded as the flagship of South Africa’s National Parks 
due to its size and rich mammal fauna (Robinson, 1998). 
 
However these earliest approaches to conservation failed because the Protected 
Areas were only established for specific and limited purposes, and most Protected 
Areas were located in landscapes of low economic potential. This resulted in a 
protected area system that was not a good representation of the country’s 
biodiversity (Edwards, 1974; Driver et al., 2003). Another conservation initiative 
was developed in mid-1980s by biodiversity experts concerning the remnant 
priority sites in the lowlands of CFR i.e. a scoring based assessment of 
biodiversity. A high score would represent a healthy and a diverse community 
irrespective of size. However this scoring system was biased as in quantifying the 
conservation value, it was only emphasizing the botanical component (plant 
communities and habitat) not the zoological component that includes fauna 
especially the invertebrates (Jarman, 1986). Eventually the initiative failed 
because the outcomes could not be implemented (Turpie et al., 2002; Driver et al., 
2003). Another reserve selection algorithm to identify gaps in the Cape was 
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developed in the late 1980s and in mid-1990s (Rebelo and Siegfried, 1992). These 
studies also failed because the focus was found to be more on the methods of data 
analysis than on identifying priorities, or mechanisms for implementation. It was 
also unable to deal with issues of biodiversity persistence and reserve acquisition 
that conservation practitioners must address (Cowling et al., 2002). It is believed 
that possible reasons for such failures in conservation actions were the decades of 
declining budgets for conservation and a diminished capacity to deal with the 
rapidly increasing threats to the region’s biodiversity (Cowling and Pressey, 
2003).  
 
It was only after the democratic elections of South Africa in 1994 that efforts for 
conservation planning started becoming effective. The democratization of South 
Africa opened the opportunities to access international funding for conservation 
efforts. A number of major projects were launched, they include the Cape Action 
Plan for the Environment (C.A.P.E.), Succulent Karoo Ecosystem Plan (SKEP) 
and Succulent Thicket Ecosystem Planning (STEP) programmes. These 
programmes boosted the capacity for conservation planning and have resulted in 
significant advances in biodiversity conservation action (Driver et al., 2003; 
Gelderblom et al., 2003).  
 
For the systematic conservation planning of the CFR, Cowling et al., (2001) used 
land classes that are termed as Broad Habitat units (BHUs) that are surrogates for 
the overall biodiversity in the CFR. These BHUs were derived by intersecting 
boundaries or coverages within the three physical themes i.e. homogenous climate 
zones, geology (as a surrogate for substratum) and topography (as a surrogate for 
temperature) using a Geographic Information System (GIS). A vegetation type 
coverage (Low and Rebelo 1996) was used to guide the classification under 
certain circumstances. They used the expert knowledge to refine the boundaries 
(Cowling and Heijnis, 2001).  
 
A network of Protected Areas has been designed in the Western Cape for the 
conservation of biodiversity of the CFR. Protected Areas of the Western Cape are 
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categorized using the IUCN categorization of Protected Areas (Refer to Table 2.1, 
Chapter 2). The Protected Areas of the Western Cape include statutory and non-
statutory conservation areas. Statutory conservation areas are supported by strong 
legal and institutional structures; i.e. they are owned by the state with a clear 
mandate of biodiversity protection. They include National Parks and Nature 
Reserves and are classified as IUCN Category I reserves. Non-statutory 
conservation areas have various degrees of protection (i.e. they are either privately 
owned or state owned, and the degree of protection is poor). Non-statutory 
conservation areas include Local Authority (municipal) reserves, Protected 
Natural Environment Areas, Mountain Catchment Areas, Conservancies, Natural 
Heritage Sites, Private Demarcated forest and DWAF demarcated forests. They 
are classified as either IUCN Category II or Category III reserves (IUCN, 1993; 
Rouget, 2002).  
 
The CFR is not too different from many other parts of the world where the 
existing network of Protected Areas does not adequately conserve the biodiversity 
of the region (Reyers et al., 2001; Rouget et al., 2003). According to Turpie 
(2002) the national support for the conservation of this region is minimal, and 
there is very little financial support from the government for the conservation of 
this region. Government has chosen to prioritize social needs rather than nature 
conservation. Another reason is that very little is known of the social value of 
biodiversity of this region, which places biodiversity under even greater threat. 
This study aims to: 
? Firstly establish whether each BHU is adequately conserved by the 
existing network of Protected Areas 
? Secondly to identify the available options to ensure that at least the 10% 
target that is required by the IUCN is achieved by all BHUs and 
?  Thirdly to establish the relationship between the conservation status of 
the BHUs and the socio-economic conditions. 
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Key questions addressed are: 
1. Does the existing network of Protected Areas provide a good 
representation of all the biome types that occur within the CFR?  
Corn (1993) defined a biome as a major regional community of plants and 
animals with similar life forms and basic environment conditions. Low and 
Rebelo (1996) identified five biomes within the Cape Floristic region; namely 
Fynbos, Afromontane Forest, Thicket, Succulent Thicket and Nama Karoo 
biomes. They noted that the degree of threat in each biome varies and is 
dependent upon the economic use of an area, the fertility of the soil, human 
population pressures, and the extent to which each of the biomes is conserved in 
Protected Areas. For example, it is believed most of the Mountain Fynbos 
vegetation is conserved in statutory wilderness areas such as Cederberg 
Wilderness Area. However the conservation status of the Renosterveld Fynbos is 
generally poor (Cowling, 2001). For example studies done by Pressey et al., 
(2003) found that none of the coastal Renosterveld BHUs of Cowling and Heijnis 
(2001) achieved the 10% conservation target. The Nama Karoo and Thicket 
Biomes were found to be in urgent need of conservation (Low and Rebelo, 1996; 
DEAT, 1999). 
 
2. Does the existing network of Protected Areas adequately conserve all the 
BHUs of the CFR? 
Mountain areas are rich in biodiversity, and in the past they formed the basis for 
the establishment of Protected Areas in the Cape Floristic Region. The two main 
threats of biodiversity loss, i.e. urban growth and agricultural development are 
much reduced in mountainous areas. This means that it is easier for effective 
conservation since human influences are limited. This is in contrast to lowland 
regions and coastal zones where biodiversity loss is high, due to both urban 
growth; agriculture and alien plant invasions (Cowling, 2001). Consequently the 
conservation of biodiversity in the lowlands is patchy and fragmentated due to 
high levels of habitat transformation (Baard and de Villiers, 2000; Goldblatt and 
Manning, 2002; Driver et al., 2003). 
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3. How do socio-economic conditions of the Western Cape Province impact 
the conservation goals within the CFR? 
The Western Cape Province has more than four million people (GCIS, 2005). This 
province has the highest adult education level in the country with only 5.7% of 
people aged 20 years or older with no schooling. The Western Cape’s economy is 
significantly influenced by agriculture and fisheries; about approximately 43% of 
the land is used for stock farming (GCIS, 2005). The biodiversity within the 
region is reported to be seriously threatened because of the spread of agriculture, 
urbanization, the spread of invasive alien species and poorly planned tourist 
developments with insufficient environmental safeguards. They result in the loss 
of biodiversity even in areas adjacent to Protected Areas (Stoll – Kleemann and 
O’Riordan, 2002). 
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4.3 METHODOLOGY 
4.31 THE STUDY AREA 
Cape Floristic Region 
The Cape Floristic Region (CFR) is located at the south western tip of Africa and 
occurs totally within the borders of the Republic of South Africa. In the Cape 
study done by Cowling et al., (1999), the boundary of the CFR Region was 
extended approximately 60 km inland to allow the conservation plan to link the 
CFR to the adjacent regions i.e. Namaqualand, Tanqua Karoo and Great Karoo. 
The CFR occupies a large portion of the Western Cape Province, a small area in 
the western part of the Eastern Cape Province, and some very tiny sections of the 
Northern Cape Province that are adjacent to Western Cape (Figure 4.1). The 
Fynbos Biome comprises about 70% of the CFR and the Succulent Karoo, 
Thicket, Forest and Nama Karoo Biomes comprise only 30% (CPEF Report, 
2001; Cowling et al., 2002). The area occupied by CFR is 122,590 km² (Low and 
Rebelo, 1996).  
 
In the Cape study done by Cowling and Heijnis (2001), the vegetation of CFR 
was classified using the land classes termed as Broad Habitat Units. The 
classification was based on climate, geology and topography. They identified 102 
BHUs within the CFR. Mucina and Rutherford (2004) subdivided the region 
further, and this may be regarded as another step towards the correct mapping of 
the ecological entities. This study provides detailed information on the vegetation 
types of the CFR and vegetation types are classified into a number of higher order 
vegetation groups that reflect floristic and ecological similarities between the 
vegetation types and below the level of biome. They identified 174 vegetation 
types within the CFR. Since the BHUs are not actual vegetation types but are 
surrogates for vegetation, intersecting both layers in a GIS subdivides the BHU 
layer further. As a result each BHU is composed of many different vegetation 
types and the same vegetation type can as well occur in different BHUs 
(Appendix 4.1).  
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The CFR is rich in biodiversity. It is one of the world’s six floral kingdoms. It also 
ranks as 9th among the world’s 25 biodiversity hotspots. Nearly 70% of the plant 
species, and 20% of the genera are endemic to the CFR. Trees are rare in the 
predominately shrubland vegetation types and true forests occupy less than 4,000 
sq km² (CEPF Report, 2001). 
 
The complexity of the CFR and its vegetational richness has lead to a huge debate 
concerning the classification of the vegetation. Goldbatt (2002) suggested that 
there are several distinct vegetation types within the CFR, each with its own suites 
of species and physical characteristics, this implies that Fynbos in different areas 
are not exactly the same depending on season, soil, slope, altitude and rainfall. 
Even though they may not contain precisely the same species, structurally they are 
very similar. 
 
According to Goldbatt and Manning (2002), the most common and distinctive 
vegetation type of CFR is Fynbos. The Fynbos is also named as a heathland. 
Fynbos occur in nutrient poor, acidic soils that are derived from sandstone 
quartzite. Fynbos is a hard leaved, evergreen, fire prone shrubland. It is 
characterized by the presence of four major plant types i.e. proteiods (Family: 
Proteaceae i.e. sugarbushes, pincushions and conebushes), the restios (Family: 
Restionaceae i.e. the Cape Reeds), Ericaceae (Cape heaths) and geophytes that 
usually come after fire. Fynbos can be further subdivided into two basic types i.e. 
mountain and lowland Fynbos. Mountain Fynbos occurs at high altitudes mainly 
on steep slopes where rainfall is sufficiently high and the soils are leached. 
Lowland Fynbos occur in flat areas and is limited to sandy, clay or limestome 
soils. 
 
The second distinctive vegetation type of CFR is Renosterveld and is 
characterized by the dominance of the members of the Daisy family (Asteraceae) 
e.g. Elytropappus rhinocerotis. Renosterveld shares few species with Fynbos 
although they often grow adjacent to one another. It occurs on richer and more 
fertile soils which are generally more fine-grained clays or silts. It comprises a 
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mix of shrubland and grassland, and like Fynbos, it is also fire prone. It occurs in 
both the coastal lowlands and in the mountains (Goldbatt and Manning, 2002). 
Both the Fynbos and the Renosterveld vegetation types represent the Fynbos 
Biome.  
 
Goldbatt and Manning (2002) also found that within the CFR, there are dry sites 
with rainfall <200 mm and support a vegetation of small succulent-leafed shrubs 
including many Aizoaceae and Asteraceae, this vegetation type represent the 
Succulent Karoo Biome. The vegetation in this biome is composed of numerous 
annuals that occur in spring and grasses are rare.  The soils in this biome are lime-
rich and weakly developed (Charters, 2004). 
 
The Thicket Biome is composed of a dense semi-succulent and spinescent 
evergreen shrubland to a low forest and evergreen forest make up the remaining 
biomes. The Thicket Biome is composed of the Strandveld. It occurs on sandy, 
well drained and lime rich soils. It is largely made up of succulents, geophytes, 
annuals and Cape Reeds. It is composed of succulent thicket communities or the 
“old Strandveld” vegetation that is now usually referred to as “coastal thicket”. 
Strandveld vegetation may be more considered as a transitional vegetation type 
between the Fynbos and Succulent Karoo as it contains lower species diversity 
and a smaller proportion of endemics (Charters, 2004). 
 
The climate within the CFR is largely Mediterranean (winter rainfall) especially 
in the west, while the eastern half of the CFR receives more summer precipitation. 
(Cowling, 2001; Charters, 2004). Rainfall areas of Renosterveld is usually from 
250 - 600 mm per year, and where rainfall is higher Renosterveld is replaced by 
Fynbos, and where it is lower Renosterveld is replaced by Succulent Karoo 
(Cowling, 2001; Charters, 2004). Renosterveld vegetation is based on a substrate, 
high nutrient soil and a rainfall of 250 – 600 mm (Cowling, 2001; Charters, 2004). 
 
CFR supports a high diversity of fauna, with more than 560 higher vertebrate 
species (CEPF Report, 2001). The diversity and endemism of the fauna is 
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impressive, for example Cape Peninsula alone has 111 endemic vertebrate species 
(CEPF Report, 2001). CFR is also a home to 109 reptile species of which 19 are 
endemic. Reptile and amphibian diversity is also well presented in the CFR. Bird 
diversity is not high, since only 288 birds have been recorded (excluding 
seabirds). And out of 288 birds recorded, only seven are endemic. Mammal 
diversity is also not high, of the 100 mammal species recorded only five are 
endemic (Cowling, 2001). However the information on smaller vertebrates and 
invertebrates within the CFR is poorly known (CEPF Report, 2001). The CFR is 
not only one of the world’s most biological diverse ecosystems with respect to 
plants, reptiles and amphibians and as well a center of endemism, but it also has 
the highest concentration of threatened plants in the world (CEPF Report, 2001). 
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Figure 4.1 Map of the Republic of South Africa showing the Provincial 
boundaries and the location of the Cape Floristic Region (in green) and some 
of the key towns in the region. 
 
 
 
 
 
 
 
 
 
 
 
Source:  Map of South Africa with Provincial boundaries 
                from Knowledge Factory, 1996 
                C.A.P.E. planning domain (in green) from  
                Cowling et. al, 1999   
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4.3.2 METHODS 
 
I used Broad Habitat Unit layer from the C.A.P.E. Project that was identified by 
Cowling et al., (1999); as the principle spatial unit for analysis relating 
conservation to socio-economic conditions. Since BHUs can be either 
untransformed and available for conservation planning or not, I used the Cape 
untransformed layer (cape_untransformed_areas_gen15m_gw.shp) to divide BHU 
into transformed and untransformed areas. These data were downloaded from the 
CPU website: http://cpu.uwc.ac.za, together with the planning domain of the 
C.A.P.E. Data on Protected Areas of the Western Cape were obtained from South 
African National Parks, and I classified each protected area and assigned 
Protected Areas categories according to IUCN categorization of Protected Areas 
(Table 2.1, Chapter 2). All the data were provided in a Shapefile format and were 
originally in geographic units (decimal degrees) using the WGS84 datum. Socio-
economic data were obtained from Census Plus (Knowledge Factory, 1996). I 
made use of the data that were supplied at a suburb level from Census 1996, and it 
includes individuals of 20 years of age and above. The variables that were 
extracted from the socio-economic data and used in this analysis includes: 
population size (indicated by the total number of population or individuals); 
population density (households per square kilometre; average personal income (in 
Rands); unemployment rate (as a percentage) literacy (as a percentage). The 
Census Plus data were provided in a Map Info format and was originally in 
geographic units (decimal degrees) using WGS84 datum. The amount of arable 
land (as a percentage) was added to the socio-economic data and was obtained 
from the following website (http://land.pwv.gov.za/redistribution).  
 
In order to perform area calculations all data layers were reprojected to Albers 
Equal Area, Clark 1880 Elipsoid, central meridian is 22, parallels are 22/34. The 
BHU layer was then intersected with a transformation layer and then with the 
Protected Areas layers using Arcview 3.2 (Environmental Systems Research 
Institute, Redlands, CA, USA). As a result of this procedure all the Protected 
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Areas were assigned by BHU and I was able to determine whether a BHU is 
transformed or not. In this way I could assess whether each BHU achieves the 
10% IUCN recommendation of being 10% conserved and untransformed. In 
doing that I developed a set of rules (Figure 4.2). 
Rule 1 – If at least 10% of the BHU is conserved and untransformed, this means 
that the BHU achieves the conservation target of 10%, and if not, we developed 
Rule 2. 
 
Rule 2 – I identified the BHUs that have a potential for conservation i.e. the 
BHUs that can become 10% conserved through land acquisition. In doing that I 
added the percentage of land that is untransformed and not protected to the 
percentage of land that is conserved but not achieving the 10% target. If the BHU 
still does not achieve a conservation target through land acquisition, then I 
proceeded to Rule 3 
 
Rule 3 - The BHU is in a critical condition and it needs restoration. In doing that 
added the percentage of land that is not protected and not transformed to the 
percentage of land that is transformed and protected. If the BHU still cannot 
achieve a conservation target of 10%, then I proceeded to Rule 4 (Figure4.2). 
 
Rule 4 – The BHU cannot effectively achieve the IUCN recommendation of 10% 
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Figure 4.2 FLOW DIAGRAM OF THE SET OF RULES 
IS THE BHU 10 % 
CONSERVED AND 
UNTRANSFORMED? 
RULE ONE 
YES
ACHIEVES A 
CONSERVATION 
TARGET 
NO 
RULE TWO 
IS 10% OF THE BHU CONSERVABLE 
BY ADDING PERCENTAGE 
CONSERVED PLUS PERCENTAGE 
UNCONSERVED BUT 
UNTRANSFORMED? 
YES 
ACHIEVES 
CONSERVATION 
TARGET 
THROUGH LAND 
ACQUISITION 
NO 
RULE THREE 
THE BHU IS IN A CRITICAL STATE 
AND NEEDS TO SEE IF BY 
RESTORATION (ADD 
UNTRANSFORMED NOT 
PROTECTED TO TRANSFORMED 
AREAS) CAN ACHIEVE 10% 
NO
RULE FOUR 
THE BHU CANNOT EFFECTIVELY ACHIEVE AN 
IUCN 10% CONSERVATION STATUS 
YES 
ACHIEVES 
CONSERVATION 
TARGET 
THROUGH 
RESTORATION 
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In order to relate the Protected Areas by BHU with socio-economic data, I had to 
model the socio-economic data by doing a continuous surface modeling using 
Vertical Mapper 2.5.which is an extension of MapInfo Professional (Vertical 
Mapper for MapInfo Professional, Northwood Geoscience (1999). First the 
Protected Areas by BHU data were transferred from Arcview 3.2 to Map Info 
version 7 (Map Info Professional version 7 (© MapInfo Corporation, New 
York). Since the 1996 Census Plus data contain the socio-economic data for the 
whole of South Africa, the Cape Boundary layer downloaded from the CPU 
website was used to clip out only the suburbs with associated socio-economic 
data that fall within the Cape Floristic Region which is the study area. Then X 
and Y centroids for each polygon of the socio-economic data were calculated. 
The socio-economic data were then converted to point data. Since a surface 
contains an infinite number of points, a surface model approximates a surface by 
taking a sample of the values at different points on the surface and then 
interpolating the values between these points. In this case the best interpolation 
method that I used to generate a continuous surface was Natural Neighbourhood 
because the data were clumped and it appear to give the best results. This 
method uses Natural Neighborhood regions that are generated round each point 
in the datasets. Grids that were in a raster format were created for each socio-
economic variable using Natural Neighbourhood.  
 
The socio-economic data were then linked to an associated BHU by doing a 
region inspection of each grid file in Vertical Mapper. Region inspection is used 
to update a MapInfo table of regions by extracting the information from a grid file 
and then adds a new column of values taken from one or more geographically 
coincident grid file. It inspects the grid file underlying each region and returns a 
selected number of statistical parameters calculated from the range of the grid 
values lying within each region. In this case the Map Info table that was updated 
was a Protected Areas by a BHU table and we selected the average value for the 
grid values as it appear to the best estimate in each of the socio-economic 
variables (Vertical Mapper for MapInfo Professional, 1999). 
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The data of Protected Areas by BHU with associated socio-economic conditions 
were then statistically analyzed as to find relationships using Primer Version 5 
software (Clarke and Warwick, 2001). The data were first transferred into 
Microsoft Excel (© 1985 –1999, Microsoft Corporation) and were then divided 
into four tables. Table 1 was composed untransformed protected BHUs with 
associated socio-economic conditions, Table 2 was composed of the 
untransformed BHUs that are not protected with associated socio-economic 
conditions, Table 3 was composed of the transformed BHUs with associated 
socio-economic conditions and Table 4 was composed of transformed not 
protected BHUs with associated socio-economic conditions. Each table was 
transferred to Primer, the data were standardized and a Bray – Curtis similarity 
Index was used to identify the relationships between the conservation status of the 
BHUs and the socio-economic conditions. 
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4.4 RESULTS 
 
4.4.1 THE CONSERVATION STATUS OF THE BIOMES WITHIN THE 
CFR 
4.4.1.1 Fynbos Biome 
 
The Fynbos Biome covers an area of 727659 ha (61% of the Cape Floristic 
Region (CFR). The Fynbos Biome occurs in the South-western Cape as a narrow 
band following the Cape Fold Mountains from north of Niewoutdville to near Port 
Elizabeth (Figure 4.2). Both the Fynbos and Renosterveld vegetation types 
comprise the Fynbos Biome (Low and Rebelo, 1996). The Fynbos Biome is 
largely untransformed (70%) and relatively well conserved (31% in Protected 
Areas). Protected Areas that are untransformed account for 27%, which greatly 
exceeds the IUCN 10% threshold (Appendix 4.2). The conservation of this biome 
is in a good condition since only 4% of Protected Areas are transformed. The 
BHUs that occur within the Fynbos Biome are listed in Appendices 4.3 & 4.4. 
The Fynbos Biome is represented mostly by IUCN Protected Areas Categories II 
and III than in Category I where the degree of protection is excellent (Table 
2.1,Chapter 2) (Figures 4.3). Forty-three out of 71 BHUs within the Fynbos 
Biome achieve the IUCN’s recommended 10 % (Appendix 4.3).  
 
4.4.1.2 Succulent Karoo Biome 
 
The Succulent Karoo Biome covers an area of 293586 ha (24% of the CFR) 
Generally the Karoo region lies north and east of the Cape Fold Belt and covers 
the central portion of the Cape Floristic Region (Figure 4.2). The Succulent Karoo 
Biome occurs on the western areas of the Karoo region (Rebelo, 1996). The 
Succulent Karoo Biome is a dwarf shrubland that is dominated by leaf succulents 
and has unusually large number of geophytes including numerous endemics 
(Lombard et al., 1999). The Succulent Karoo biome is largely untransformed 
(95%) and is relatively poorly conserved (6% in Protected Areas). Protected Areas 
that are untransformed account for only 6% and this is below the IUCN 10% 
threshold (Appendix 4.2). The BHUs that occur within the Succulent Karoo 
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Biome are listed in Appendices 4.3 & 4.4. The Succulent Karoo is represented in 
IUCN Protected Areas Category I and II (Figure 4.3). Only two out of sixteen 
BHUs achieve the IUCN’s recommended 10% in the Succulent Karoo Biome and 
they are Tanqua Vygieveld and Namaqualand Strandveld. 
 
4.4.1.3 Nama Karoo Biome 
 
The Nama Karoo Biome covers an area of 61249 ha (5 % of the CFR). The Nama 
Karoo Biome covers the central and the northeastern parts of the CFR (Figure 
4.2). The Nama Karoo Biome is represented by a grassy, dwarf shrubland 
vegetation (Low and Rebelo, 1996). The Nama Karoo is largely untransformed 
(99%) and is very poorly conserved (0.03% is protected). Protected Areas that are 
untransformed account for less than 0.03%, which is far below the IUCN 10% 
threshold (Appendix 4.2). It comprises two BHUs, namely Gamka Broken Veld 
and Steyterville Broken Veld. It is poorly represented in all the IUCN Protected 
Areas Categories. None of the BHUs achieve the recommended 10%. 
 
4.4.1.4 Thicket Biome 
 
The Thicket Biome covers 76771 ha (6.4% of the CFR). The Thicket Biome 
occurs primarily in the Eastern Cape. The Thicket Biome consists of a dense, 
semi-succulent and spinescent evergreen shrubland to a low forest (Goldbatt and 
Manning, 2002). The Thicket Biome is largely untransformed (92%) and 
relatively poorly conserved (7% in Protected Areas) (Appendix 4.2). Protected 
Areas that are untransformed account for 6%, which is below the IUCN 10% 
threshold. The BHUs that occur within the Thicket Biome are listed in 
Appendices 4.3 & 4.4). Less than 3% of the untransformed Thicket Biome is 
conserved in IUCN Protected Areas Category I reserves (Figure 4.3). Only one 
out seven BHUs achieves the IUCN’s recommended 10% and is the Spekboom 
Xeric Succulent Thicket. 
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4.4.1.5 Afromontane Forest Biome 
 
The Afromontane Forest Biome covers 22905 ha (1.9% of CFR) (Figure 2). The 
Afromontane Forest Biome occurs from sea level to over 2 100m above sea level, 
i.e. on south-facing ridges and in ravines (Low and Rebelo, 1996; Charters, 2004). 
The Afromontane Forest Biome is characterized by evergreen trees that generally 
form a closed upper canopy with many layers of vegetation underneath; including 
herbaceous plants, particularly ferns in the ground layer, with many lianas and 
epiphytes (Charters, 2004). The Afromontane Forest Biome is largely 
untransformed (61%) and relatively poorly conserved (7% in Protected Areas). 
Protected Areas that are untransformed account for only 5%, which is well below 
the IUCN 10% threshold (Appendix 4.2). The Forest biome has three BHUs, 
namely Alexandria Indian Ocean Forest, Knysna Afromontane Forest and 
Swellendam Afromontane Forest. The Afromontane Forest Biome is poorly 
represented in all the IUCN Protected Areas categories (less than 2% of the 
untransformed Afromontane forest occur in Protected Areas Categories I and III). 
Only one out three BHUs achieves the recommended 10%, which is the 
Swellendam Afromontane Forest. 
 
4.4.1.6 Azonal Biome 
 
The Azonal Biome covers a very small area of 2392ha (0.2% of the CFR). The 
Azonal Biome is a small biome that is associated with mobile coastal sand. It is 
represented by an open, scattered community of low, largely semi arid succulent 
shrubs and herbs (Cowling, 2001). The Azonal Biome is largely untransformed 
(79%) and relatively well conserved (71% in Protected Areas). Protected Areas 
that are untransformed account for 57%, which greatly exceeds the IUCN 10% 
threshold (Appendix 4.2). The three BHUs that represent the Azonal Biome 
include South Dune Pioneer, South East Dune Pioneer and South West Dune 
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Pioneer. It is mostly represented by IUCN Protected Areas Category II and III 
reserves and poorly represented in category I reserves. Two out of three BHUs 
achieve the recommended 10%, which includes South Dune Pioneer and South 
West Dune Pioneer (Appendix 4.3). 
 
4.4.2 THE CONSERVATION STATUS OF THE BHUs WITHIN THE 
CFR 
 
I classified the 102 BHUs identified by Cowling and Heijnis (2001) into three 
main groups based on the altitudinal range and the topographical ruggedness 
(roughness of a surface) that are calculated in Cowling et al., 1999. I classified 
them as lowlands, mountains or the combination for both the lowlands and the 
mountains. The lowland sites includes the BHUs that occur in an altitude range of 
<300m (in flat to undulating areas) and with a low Ruggedness Index (RI) i.e. 
<100m. The lowlands include coastal plain and dissected valleys on the coast. The 
mountainous sites are those BHUs that occur at altitudes that are >300m and with 
a high Ruggedness Index (>100m) and they include inlands, coastal plains, 
valleys and basins (Karoo) over the mountains (Appendix 4.7).  
 
Forty-eight BHUs are adequately protected since 10% is protected in an intact 
state (Appendix 4.3). Forty-two of these 48 BHUs occur within the Fynbos 
Biome, two in the Succulent Karoo Biome, two in the Azonal Biome, one each in 
the Thicket Biome and Forest Biome (Appendix 4.3).  
 
Of the 42 BHUs of the Fynbos biome that are adequately protected, 25 BHUs 
occur in mountain sites and six occur in lowland sites and these are Agulhas 
Fynbos, De Hoop Limestone Fynbos, Goukamma Fynbos, Hopefield Limestone 
Fynbos, Langebaan Fynbos, Stilbaai Fynbos and Hagelkraal Limestone Fynbos 
(Appendices 4.3 & 4.7). The two BHUs of the Succulent Karoo Biomes that are 
adequately protected are Tanqua Vygieveld (occur in the mountain sites) and 
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Namaqualand Strandveld (in lowland sites). The two BHUs of the Azonal Biome 
that are adequately protected are South Dune Pioneer and South West Dune 
Pioneer and both of them occur in the lowland sites (Appendix 4.7). The Thicket 
and the Forest biomes have only one BHU that is adequately protected, and is 
Spekboom Xeric Succulent Thicket and Swellendam Afromontane Forest 
respectively (Appendix 4.3). 
 
Fifty-four BHUs with the CFR are not protected but are largely untransformed, 
and potentially could be used to achieve our 10% target. Thirty-one of those 
BHUs occur within the Fynbos Biome, 12 in the Succulent Karoo Biome, six in 
the Thicket Biome, two each in the Nama Karoo and Forest Biomes and one in the 
Azonal Biome (Appendix 4.4). Out of 31 BHUs of the Fynbos Biome that are not 
protected and are largely untransformed, seven of them occur in the lowland sites 
and they are Agulhas Fynbos, Albertinia Sand Plain Fynbos, Blanco Fynbos, 
Riversdale Coast Renosterveld, Canca Limestone Fynbos, Cape Flats Fynbos and 
De Hoop Limestone Fynbos and Algoa Grassy Fynbos (Appendix 4.7). However 
these BHUs achieve only a 10% conservation target once we add untransformed 
land so they should prioritized in getting land under formal protection (Appendix 
4.5).  
 
Most of the BHUs in the Succulent Karoo Biome are virtually without protection 
(12 of the 16 BHUs have less than 10% protection) (Appendix 4.4). Since most of 
the Succulent Karoo is untransformed, opportunities exist to meet the 10% 
conservation target. Ten of the 12 BHUs occur in the mountain sites, and only two 
of the 12 occur in the lowland sites, they are Klawer Vygieveld and Lamberts Bay 
Strandveld (Appendices 4.4 & 4.7). These BHUs could achieve the 10% target 
since it is mostly untransformed land and is available to achieve this target 
(Appendix 4.5).  
 
Six BHUs of the Thicket Biome are not protected but are largely untransformed 
and potentially achieve the 10% target (Appendix 4.5). Four of the six BHUs 
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occur in the mountain sites (i.e. Gamtoos Mesic Succulent Thicket, Addo Xeric 
Succulent Thicket, Sundays Mesic Succulent Thicket and Willowmore Mesic 
Succulent Thicket) and two occur in the lowland sites (Aloes Mesic Succulent 
Thicket and Gouritz Mesic Succulent Thicket (Appendix 4.7). 
 
Gamka Broken Veld and Steytlerville Broken Veld are the two unprotected 
mountain BHUs of the Nama Karoo Biome and are largely untransformed but 
have a potential to achieve the 10% conservation target (Appendix 4.5).  
 
Two BHUs of the Forest Biome are not protected and are largely untransformed 
and therefore have a potential to achieve our conservation target (Appendix 4.4). 
These BHUs are Alexandrian Indian Ocean (occurring on the lowland sites) and 
Knysna Afromontane Forest that occur in mountain sites (Appendix 4.7).  
  
South East Dune Pioneer occurs in the lowland sites of the Azonal Biome and is 
not protected and largely untransformed and potentially could achieve the 10% 
conservation target (Appendix 4.5).  
 
The protected lowland and the mountainous BHUs are represented in the IUCN 
Protected Areas categories, with the lowland BHUs more likely to be represented 
in IUCN Protected Areas Categories II and III where the degree of protection 
ranges from being moderate to very poor (Figure 4.4). For example the lowland 
BHUs of the Fynbos Biome that include Overberg Coast Renosterveld, 
Hagelkraal Limestone Fynbos, Riversdale Inland Renosterveld and Swartland 
Inland Renosterveld are mostly represented in IUCN Protected Areas Categories 
II and III (Appendix 4.6). The lowland BHU of the Succulent Karoo Biome, the 
Namaqualand Strandveld. However some of the Mountain Fynbos Complexes are 
also presented in Category II and Category III reserves, and even though they are 
in such categories, they achieve the IUCN’s recommendation of 10% (Appendix 
4.6). 
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The mountainous BHUs especially of the Fynbos Biome are mostly represented in 
IUCN Protected Areas Category I where the degree of protection is excellent. 
They include the Groot Swartberg Mountain Fynbos Complex, the Groot 
Winterhoek Mountain complex and the Rooiberg Mountain Fynbos Complex. A 
few lowland BHUs are as well represented by IUCN Protected Areas Category I 
and it is some lowland BHUs of the Fynbos Biome. They are Limestone Fynbos, 
Canca Limestone Fynbos, Cape Flats Fynbos and Goukamma Fynbos and the 
South Dune Pioneer of the Azonal Biome (Appendix 4.7). 
 
4.4.3 THE RELATIONSHIP BETWEEN THE CONSERVATION STATUS 
OF THE BHUs AND THE SOCIO-ECONOMIC CONDITIONS WITHIN 
THE CFR USING A DETERMINED MULTIVARIATE ANALYSES  
 
The results show that the majority of the inhabitants of the BHUs have very high 
literacy (>80%) but at the same time are impoverished as they have very high 
unemployment rates (>40%) and very low average personal income (<R700). This 
high unemployment rate is accompanied by a large population size (>2000 
individuals), with high density of households (>1000 households per square) 
(Tables 4.8 and 4.9). A relationship has been noted between the conservation 
status of the BHUs and the impoverished population of the BHUs. The large 
population densities have a great impact on the conservation status of the BHUs 
and the availability of land for conservation. And it is mostly the lowland BHUs 
that seem to be more affected by impoverished large population while the 
mountainous BHUs are in a much better state. For example the lowland BHUs are 
greatly affected by very large population size with a high unemployment rate and 
a low average personal income. These BHUs are heavily transformed and do not 
achieve a 10% target (Table 4.9). They include Riversdale Coast Renosterveld, 
Leipodtville Sand Plain Fynbos, Swartland Coast Renosterveld, Boland Coast 
Renosterveld and Overberg Coast Renosterveld (Figure 4.7: Group D and Group 
G). 
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Less than two percent of arable land has been noted mostly on the BHUs in 
lowland sites e.g. Keurbooms Grassy, Fynbos, Albertinia Sand Plain Fynbos, 
Hagelkraal Limestone Fynbos and Boland Coast Renosterveld (Figure 4.6: Group 
D), and these BHUs do not achieve a conservation target.  
 
Most of the BHUs in the mountain sites are associated with a large population 
densities, high unemployment rates and low average personal income but with 
very low amount of arable land. These BHUs have a very good conservation 
status i.e. they achieve a conservation target and even more. They include Groot 
Swartberg Mountain Fynbos Complex, Rooiberg Mountain Fynbos Complex, 
Klein Swartberg Mountain Fynbos Complex, Groot Winterhoek Mountain Fynbos 
Complex, Riviersonderend Mountain Fynbos Complex, Cederberg Mountain 
Fynbos Complex and Potberg Mountain Fynbos Complex (Figure 4.5: Group F). 
However, the Cape Peninsula Mountain Fynbos Complex is associated with a 
large population, very high literacy rates and a good average personal income and 
consequently a very good investment in conservation. 
 
Two percent of arable land has also been noted in some mountain BHUs of the 
Succulent Karoo Biome and these BHUs do not achieve a conservation target. 
The BHUs include Witrantjies Broken Veld, Robertson Broken Veld, Knersvlakte 
Vygieveld and Touws Vygieveld (Figure 4.5: Group L).  
 
BHUs that are associated with a small population size, low unemployment rate, 
good average personal income and high literacy rates achieve a conservation 
target (Figure 4.5: Group A). For example Cape Peninsula and Kogelberg 
Mountain Fynbos complexes) have a very good investment in conservation (i.e. 
they exceed the IUCN’s 10% recommendation). 
 
A population that is impoverished has an impact on those BHUs that have a 
potential for conservation i.e. untransformed and not protected BHUs. The impact 
seems to be more on the lowland BHUs compared to the mountain BHUs. These 
lowland BHUs are associated with a large population, many households and with 
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high unemployment rates (Figure 4.6: Group D). This is in contrast to some of the 
mountain BHUs that are associated with a small population, a good average 
personal income (>R1000), and a very low amount of arable land. As a result 
these BHUs are almost in an intact state (Figure 4.6 Groups A and C). They 
include St Francis Fynbos, Klein River Mountain Fynbos Complex, Perdeberg 
Fynbos, Langebaan Fynbos and Cape Peninsula Mountain Fynbos Complex. Even 
though some of mountain BHUs have a large population, but they are less 
transformed. They include Klein Swartberg Mountain Fynbos Complex, 
Moodenaars Vygieveld, Bokkeveld Mountain Fynbos Complex, Kango Inland 
Renosterveld, Steyterville Broken Veld, and Cockscomb Mountain Fynbos 
Complex (Figure 4.6 Group E). 
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4.5 DISCUSSION 
 
According to Rouget et al., 2003, the CFR is largely untransformed (70%) and 
about 22% of the Region is protected, which is promising to the future of 
biodiversity conservation. However, the fact that some of the Biomes do not 
achieve the IUCN’s recommendation of 10% is of concern. Thus an uneven 
distribution of conservation areas and there are gaps in the conservation status of 
the Biomes. The Fynbos and the Azonal Biomes are the only two that achieve the 
IUCN’s recommendation of 10% (Appendix 4.2). This can be attributed to the 
fact that a large number of Protected Areas within the Fynbos Biome occur in 
mountain areas (Shaw, 2000). For example some 55% of the mountains within the 
Fynbos Biome are formally conserved. And the ruggedness of the mountain areas 
has limited development outside the Protected Areas, consequently they are still in 
a fairly pristine state, which boosts the conservation status of this Biome (Shaw, 
2000; Privett, 2005). The same applies for the Azonal Biome, which is dominated 
by dunes, and probably because South Dune Pioneer is conserved in IUCN 
Protected Areas Category I, where the degree of protection is excellent (Rouget et 
al., 2003). 
 
The rest of the biomes, which are Succulent Karoo, Thicket, Nama Karoo and the 
Afromontane Forest, do not achieve the IUCN’s recommended 10%. These 
biomes were found to be under greatest threat that poses challenges to the 
conservation initiatives in these regions. For example the Protected Areas of the 
Succulent Karoo Biome do very little to protect biodiversity, about 5% of the 
Succulent Karoo vegetation has been lost due to diamond mining, agriculture, 
illegal collection of succulents and bulbs, and around two-thirds of the land has 
been seriously overgrazed, especially in Namaqualand (Lombard et al., 1999; 
Justus and Sarkar, 2002). Mining, agriculture, pastoralism and exotic plants were 
also found to be the main threats in the Nama Karoo Biome, and only less than 
1% of the Biome is conserved (Kelly and Boshoff, 1997; Seymour, 2001). Since 
the Nama Karoo Biome is very poorly conserved, increasing the area of this 
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Biome under conservation management is a priority (Kelly and Boshoff, 1997). 
Unsustainable pastoralism and other farming practices have led to land 
degradation in the Thicket Biome and very little is conserved in this Biome (Kelly 
and Boshoff, 1997). The Forest Biome is poorly conserved because most forests 
are used for the commercial extraction of indigenous timber, are threatened by 
invasive alien plants, and by the extraction of animals and plants for subsistence 
or traditional purposes. Due to the over exploitation of forest products, there is a 
need to increase active conservation management of indigenous forests (Kelly and 
Boshoff, 1997). Besides the fact that every biome is threatened, it was also noted 
that the main reason for most biomes not to be adequately conserved is because 
the existing Protected Areas are too small, isolated from one another, and 
separated by large areas of mostly transformed land. The vegetation for some of 
the biomes occur on the lowlands in which agricultural and urban expansion is the 
greatest threat to the biodiversity of the CFR (DEAT, 1999; CEPF, 2001). 
 
The same situation has been observed in the BHUs as in the Biomes. Some BHUs 
are much better protected than others with much more than the minimum of the 
10% target conserved. The lowland BHUs or the BHUs occurring in flat areas 
including Swartland Inland Renosterveld, Boland Coast Renosterveld, and some 
BHUs that represent the Thicket and the Succulent Karoo Biomes hardly achieve 
the IUCN’s recommended 10% (Figure 4.8 Group D). These BHUs are not only 
regarded as highly threatened but are also heavily transformed (Cowling, 2001). 
These BHUs are associated with large population densities, have many 
households (>2000 households per square kilometre), low average personal 
income, high unemployment rates and a significant amount of arable land (Figure 
4.6, Groups D and G). The reason for such poor conservation of the lowland 
BHUs can be attributed to the fact that Western Cape Province has a large 
population size (i.e. about 4 million people) and is highly urbanized. People 
migrate from the neighbouring provinces such as Eastern Cape and Northern Cape 
Provinces in search of more income and better jobs to improve their quality of life 
(Bekker, 2002; Stanvliet et al., 2003).  
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Even though the adult literacy of the population of the Western Cape is about 
80%, and school attendance rates are high, the Province is characterized by a large 
number of impoverished communities, with unemployment estimated at more 
than 50% (Privett, 2005). This means that poverty is widespread throughout 
Western Cape households (Bekker, 2002).  This is also demonstrated in Figures 
4.9 & 4.10 showing unemployment figures and income distribution in the Western 
Cape.  It is believed that the majority of the poorest households are situated in the 
urban areas rather than in the rural areas (Oosthuizen and Niewoudt, 2002). 
Studies done by Stanvliet et al. (2003) in the City of Cape Town found that the 
low-lying areas of the Cape Flats are occupied by a large black African and 
Coloured population that is overcrowded and impoverished. They suggested that 
environmental conservation in this area has to be closely associated with poverty 
alleviation as the majority of people in the Cape Flats area are poverty stricken; 
i.e. they have very low levels of income, hazardous living conditions, poor health 
and nutrition, high rates of HIV infection, social breakdown, poor access to 
quality natural environments, and a general lack of social infrastructure essential 
for basic social development (Stanvliet et al.; 2003). 
 
According to the UNDP (1997) impoverished people rely more on the natural 
resources as a buffer against poverty. They generate much of their income from 
the sale of natural products such as fuelwood, poles and lathes, as well as from 
medicinal plants (Geldenhuys, 2000; Adhikari, 2004). They also use the fuelwood 
as their main energy source as they either cannot afford to pay for electricity or 
have no access to electricity (UNDP, 1997). The Fynbos plants in particular are 
also collected to be sold for ornamental purposes, for export, and for 
pharmaceutical purposes (Higgins et al., 1997; Cowling, 2001). For example the 
flowers of Proteaceae and Ericaceaea (Heaths) are harvested for the fresh flower 
industry and Leucadendron cones are harvested for the dried flower industry. 
Buchu (Agasthoma betulinea) is exploited for essential oils used in perfumes, 
medicine and brandy (Turpie et al., 2002). The prices for the medicinal plants are 
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kept low because of rising unemployment, perceived oversupply, and cheap 
labour. The demand for medicinal and animal materials is highest in urban centers 
(Cunningham, 1993). Traditional medical practitioners are attracted to urban 
centres where the population is large and thus have a large clientele. About 70 – 
80% of poor people use medicinal plants (Cunningham, 1993). Such dependency 
on natural resources for a living has resulted in the overexploitation of some 
species, impacting on biodiversity. 
 
The concentration of human populations in urban centres puts even more pressure 
on the surrounding land, resulting in the competition for natural resource and thus 
threatening the sustainability of biodiversity. The Western Cape Province in 
particular has a large number of informal settlements or squatter camps (Jenkins, 
1997; Stanvliet, 2003). Even though the government is trying to provide basic 
amenities such as a basic home, a flushed toilet and a tap, the poor still cannot 
afford to pay the municipal rates. They prefer to sell their houses and stay in 
shacks (Fairshare, 2001). Holmes and Richardson (1999) found that as human 
settlement and development compete, options for acquiring land for nature 
reserves decline; especially in those areas in most need of conservation. For 
example the world’s highest concentration of threatened endemic species occurs 
within the modern boundary of the Cape Metropolis (the Cape Town UniCity). 
 
A significant amount of arable land (agriculture) also affects the conservation 
status of the lowland BHUs. Agriculture was found to be the primary cause of 
biodiversity decline within the Cape Floristic Region and, about 34% of the 
natural vegetation has been removed by farming and other human activities (Moll 
and Bossi, 1984; Stoll – Kleemann and O’Riordan, 2002). For example about 
22% of the original vegetation is transformed in the CFR, mostly on fertile 
lowlands (Cowling, 2001; Stoll – Kleemann and O’Riordan, 2002). Privett (2005) 
reported some 40% of lowland fynbos has been transformed by agriculture, and 
Australian wattles invade about 90% of the remaining habitat. Renosterveld 
Fynbos grows on relatively highly fertile soils and as such most areas have been 
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converted to agriculture (Low and Rebelo, 1996). Such land conversion has also 
been noted in coastal habitats where uncontrolled resort developments and alien 
plant infestations are a major problem, putting even more pressure on biodiversity 
conservation in the lowlands (Cowling and Pressey, 2003). 
 
Most of the BHUs are mainly conserved under IUCN Protected Areas Categories 
II and III (Figure 4.5), and it is mainly the lowland BHUs that fall in this category. 
According to (Rouget, 2003), such Protected Areas categories are non-statutory 
reserves where the degree of protection is poor; they do not guarantee any long-
term protection of biodiversity The lowland BHUs are greatly affected by the 
human population growth and development pressures, and since the degree of 
protection is poor in such reserves this could mean management practices may be 
deemed to be inappropriate (Willis et al., 1996).  
 
This is in contrast to some BHUs that occur in high altitudes areas, i.e. the 
mountain BHUs of the Fynbos Biome that are the Mountain Fynbos Complexes. 
They achieve the IUCN’s recommended 10% target and even more. Such BHUs 
are regarded as “overprotected” as 95% of all the protected land in the CFR is in 
mountainous habitats (CEPF Report, 2001), because in the past they were 
established as State Forests and as water catchment areas (Baard and de Villiers, 
2000). The socio-economic conditions such as large population size with many 
households, high unemployment, and low average personal income do not seem to 
have a great impact on the conservation status of the mountainous BHUs. They 
are areas of high altitudes, steep, rough and rocky slopes with low agriculture 
potential, they are inaccessible and the soils are nutrient poor sands (Cowling et 
al., 1999; Manning and Goldblatt; 2002; Balmford, 2003; Rouget et al., 2003). In 
particular, the Cape Peninsula Mountain Fynbos Complex communities are 
associated with high levels of education and a reasonable amount of personal 
income, meaning that the standard of living in those communities is high. Studies 
done by Stanvliet et al., (2003) found that the majority of white and wealthy black 
people (minority of the population) with a good economic lifestyle tend to occupy 
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steep areas or live in suburbs. According to William and Hough (2000) improved 
standards of living for people adjacent to Protected Areas enhance the 
conservation of biodiversity, even though that does not necessarily guarantee a 
long-term protection for many species.  
 
Mountainous BHUs are mostly represented in IUCN Protected Areas Categories I 
and II than in category III (Figure 4.5). It was found in 1999 that the conservation 
status of the mountainous BHUs is among the best in South Africa. About 26.2% 
of the original extent of Mountain Fynbos is conserved in statutory reserves, 
where conservation is supported by strong legal and institutional structures. Many 
Protected Areas in mountainous areas are large compared to the situation in 
lowlands, even though they may not be large enough to sustain the full suite of 
ecological and evolutionary processes that are required for long-term protection 
(Cowling et al., 1999). 
 
The socio-economic conditions within the CFR impact the conservation goals of 
this region. This impact seems to be more prevalent on the lowland BHUs than in 
mountainous BHUs. This is compounded by the fact the existing network of 
Protected Areas does not adequately conserve all the BHUs and biomes of the 
CFR. It is believed that reserves alone are not adequate for biodiversity 
conservation; they are only the cornerstones on which regional strategies are built 
(Margules and Pressey, 2000). The existing network of Protected Areas has 
already been shown to be biased due to the over representation of Protected Areas 
in high altitude areas, areas of low economic potential, areas unsuitable for 
agriculture, and with low human density (Baard and de Villiers, 2000; Rouget et 
al., 2003). The existing network of Protected Areas is also a result of ad hoc 
conservation measures, meaning that they were designed for specific purposes 
other than to ensure representativeness and persistence of a reserve. For example 
the past establishment of nature reserves, state forests and water catchment areas 
was to protect water catchments (Desmet et al., 2000; Margules and Pressey, 
2000). Privett (2005) noted that the threats to conservation within the CFR are 
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compounded by the fact that almost all the land is privately owned. The majority 
of landowners (70%) are involved in commercial farming activities that have a 
negative impact on the conservation status of their properties. 
 
The CFR is largely untransformed, and most of the untransformed areas of the 
CFR are in an intact state, and are not protected (Appendix 4.6.6), and there is less 
effect of socio-economic impact on those untransformed areas. A systematic 
conservation planning approach also considers the conservation of biodiversity 
outside the Protected Areas to be essential to ensure a living landscape (CEPF, 
2001). When more untransformed land that is not protected is added to those 
BHUs that do not achieve the 10% target, however all the BHUs within the CFR 
are able to achieve a conservation target (Appendix 4.5). The approach should not 
only ensure the long-term protection of biodiversity but must also be acceptable to 
local communities, both politically and economically. Since about 70% of the 
land is privately owned, managers and landowners should adopt an integrated 
landscape management approach (Willis et al., 1996). However, since the 
mountainous BHUs of the Fynbos Biome are considered as overprotected, the 
priority for conservation should be given to the untransformed lowland BHUs that 
include the Inland Renosterveld, Coastal Renosterveld, Grassy Fynbos and 
Thicket, and the Succulent Karoo BHUs that are highly threatened. Active 
restoration programs are also needed for those transformed BHUs that achieve the 
10% target; otherwise there is every chance that we might loose biodiversity. 
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CHAPTER 5 
   
 
 
 
SUMMARY AND CONCLUSIONS: ADEQUACY 
OF EXISTING PROTECTED AREAS IN 
CONSERVING BIODIVERSITY AT GLOBAL 
AND REGIONAL LEVELS IN RELATION TO 
SOCIO-ECONOMIC CONDITIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 126
5.1 Summary 
 
The findings on this study show that a well-developed economy accompanied by a 
good level of education, low unemployment rates and controllable population 
sizes has a positive impact on the conservation of natural resources, and that these 
conditions facilitate a good investment in Protected Areas and the proper 
management of existing Protected Areas. The same situation has been observed 
regarding the conservation status of the biomes and the BHUs within the Cape 
Floristic Region. The lowland BHUs that have been greatly transformed to 
provide for the needs of an impoverished and a large population are poorly 
conserved compared to the mountainous BHUs that are not easily accessible (due 
the roughness and the steepness of the surface). As a result the mountain areas are 
less transformed, with less development pressures compared to the lowland areas. 
Even in terms of sustainable development large populations and poor economic 
circumstances lead to national unsustainability. This means that socio-economic 
conditions impact negatively in achieving the conservation goals at both regional 
and global levels. 
 
It seems that large populations that are poor are the main problem as they are 
beyond government control. They also hinder the way to sustainability (Kirsten 
and Moller, 2002). Even though the government can try to create jobs for people 
the government cannot provide for everyone. This means that government must 
implement plans or actions that can help to reduce population size. Family 
planning programs have been established around the world and this strategy is on 
the rise (UNFPA, 2004). However this does not seem to be reflected in the size of 
global population as it continues to rise. It seems that these family planning 
programs need to be enforced, or there must be some other incentives to 
encourage people to limit population size. For example in China a programme 
called “Caring for girls” was initiated, whereby parents with only two girls, and as 
long as they then stopped having children, were exempted from paying taxes. The 
girl’s schooling was paid for and government built new homes for those parents 
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(Knight, 2004). Another option is that a country can establish a “one or two child 
policy” (Knight, 2004). 
 
Education is an important means of facilitating and directing social change 
especially in women, and can play a big role in limiting the size of the global 
population and reducing poverty. Education programmes that include AIDS 
awareness programs should be implemented in societies to slow birth rates and the 
spread of the disease. Women have to be empowered regarding the number of 
children they have to bear. That would provide women with greater opportunities 
for employment and income, and raises the opportunity cost of their time in 
economic activities rather than in child rearing. Such economic gains can motivate 
families to have fewer children. For example it was found that investing in 
women's education results in substantial social and economic gains, and in South 
Asia educated women have fewer and healthier children than women with no 
education who on average have seven children (Venkatasubramanian, 2001).  
 
Education can also play a role in improving governance in some developing 
countries. It was reported that bad or poor governance and political corruption has 
a negative effect on improving the lives of people in the societies, and might well 
present the greatest threat to biodiversity conservation (Lovgren, 2003). Education 
was found to be a powerful tool for introducing members of a society to the 
system of government and the concept of good governance. It was found that 
educated people are more likely to vote and participate in local and national 
government. They are more likely to demand better and more accountable 
government, thus creating demand for improved governance. Education is linked 
to empowerment, and a major manifestation of empowerment is the demand for 
better governance. Thus education is a force for social and economic change, as 
people become more empowered and more productive (Venkatasubramanian, 
2001). 
 
Thus better governance can result in the improvement of the standard of living of 
people. Conservation efforts are likely to be more effective when the standard of 
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living of people adjacent to Protected Areas is good. The research found that the 
wealthier households, both in terms of material possessions and acreage of land 
owned, are more supportive of conservation efforts and also tend to oppose the 
de-gazetting of Protected Areas, and support anti-poaching efforts. However the 
poor are more likely to have negative conservation attitudes, as the conservation 
efforts require abstention from or limitation of resource use (Holmes, 2003).  
Basically it was found that biodiversity conservation is likely to improve when 
there are political and economic reforms.  As a result post 1994 South African 
government developed a White Paper on the Conservation and sustainable use of 
South Africa’s biological diversity.  The mission of this policy was to conserve 
South Africa's biological diversity and to thereby maintain ecological processes 
and systems whilst providing lasting development benefits to the nation through 
the ecologically sustainable, economically efficient, and socially equitable use of 
biological resources.  This policy comprises part of the context wherein national 
environmental policy was formulated  (the Consultative National Environmental 
Policy Process or CONNEPP) (DEAT, 10997).   
The Constitution of the Republic of South Africa also accords national and 
provincial government concurrent legislative competence in terms of most 
functions of relevance to biodiversity conservation. National parks, botanical 
gardens, and marine resources were however exclusively of national competence. 
In terms of the Constitution, it is also the role of central government to administer 
international treaties. And it is the responsibility of the Department of 
Environmental Affairs and Tourism to formulate general policy concerning the 
conservation and use of biodiversity, the implementation of which will be 
undertaken by different government institutions within central, provincial, and 
local spheres (DEAT, 1997). 
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Ghimire (1994) suggested that neither the contraception or family planning route, 
nor the nature preservation route, is sufficient to address recurrent demographic 
dynamics and environmental degradation. Improved living conditions or more 
secure local livelihoods are the central prerequisites for both a decline in fertility, 
as well as a more sustained and balanced environment. This means that the 
standard of living of people should be improved through improvement in 
educational standards, reduction in poverty, development, diversification and 
better job prospects (Ghimire, 1994; Western, 2003).  
 
Improved living standards of people can also be achieved when the wealthy 
countries such as the North American or European countries assist those countries 
that are underdeveloped and face economic hardships (such as African countries). 
Such partnerships between rich and poor countries can help to address 
biodiversity conservation issues as well as alleviating poverty. Thus government 
is then able to provide enough funds for conservation actions, as in the past 
inadequate financial support resulted in the failure of conservation actions, thus 
environmental education and awareness programmes can be addressed (Mellor, 
2002). 
 
There is also a need to develop sustainable eco-tourism where the local 
community development is more integrated with the operation and where their 
cooperation, collaboration, consultation and education are strategic necessities 
(pers. com.). Trained local community members can then be employed as tourist 
guides for visitors to Protected Areas. For example in Costa Rica, the help of the 
trained local tour guides had reduced the negative impact of tourism by increasing 
environmental awareness in the community, and at the same time has provided 
insights to the tourists. This is a direct way to ensure that all aspects of sustainable 
development are addressed (Vaughan, 2000).  
 
There is a need to shift from colonial conservation methods to community-based 
conservation management. In the past, the establishment of a system of Protected 
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Areas and associated legislation largely resulted in a failure of contemporary 
conservation efforts. In Africa the older methods are regarded as “colonial 
conservation”, which excluded indigenous people from participating in 
conservation actions (Nelson, 2003; Western, 2003). Today it is acknowledged 
that the local communities have to be included in the management of adjacent 
reserves as environmental conservation becomes impossible. The needs of local 
people have to be considered to prevent conflict in management and to stop the 
politics that are against the establishment of the Protected Areas system (Cardoso, 
2000). It was found that it is actually those local communities that have 
indigenous knowledge and wisdom about their natural environment that are most 
cooperative. Experience has shown that whenever the local people have been 
given a greater responsibility for managing their own resources, they have shown 
both the capacity and a willingness to conserve. This has been observed from the 
Communal Areas Management Programme for Indigenous Resources 
(CAMPFIRE) projects in Zimbabwe (Sibanda and Omwega, 1996). 
 
Therefore without meeting the needs of the local population by improving their 
standard of living and their active involvement in conservation efforts, the future 
establishment of Protected Areas or the enlargement of existing Protected Areas 
may not be successful and the concept of ‘paper’ parks will remain. That would 
mean that sustainable development will remain a theory and will not be practised 
or achieved. 
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Figure 2.4.1.1 A dendogram showing groups of North American countries 
classified according to the presentation of IUCN reserve categories and the amount 
of land conserved. 
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A – Jamaica - good investment in conservation (>10%) with only categories II and III 
reserves. 
B - Dominica and Guatemala- good investment in conservation (>10%), sharing 
category II and VI reserves. 
C - Cuba - A good investment in conservation (>10%), with four IUCN reserve 
categories. 
D - Costa Rica and Mexico –good investment in conservation (>10%) and share four 
IUCN reserve categories. 
E - Belize and St Lucia – they have a good investment in conservation (>30%), sharing 
category IV and V IUCN reserves. 
F - Dominican Republic and Guadeloupe –they have a good investment in conservation 
(>10%)  
G - Bermuda and Martinique, they have a very good investment in conservation 
(>50%). 
H - Honduras and Nicaragua – they have a good investment in conservation (>10%) and 
a poor presentation of all IUCN reserve categories. 
I - British Virgin Islands and Puerto Rico – share Category IV reserve. 
J - Bahamas, Cayman Islands, Panama – good investment in conservation, share 
category II, IV and VI. 
K - Antigua, Turks and Caicos –good investment in conservation (>10%), sharing 
categories III and IV reserves. 
L - Haiti, Barbados, Grenada, El Salvador, Anguilla Aruba, St Kitts and Nevis, St 
Vincent and Grenadines, US Virgin Islands  – very poor or no investment in 
conservation. 
M - Canada and USA –very good representation of all IUCN reserve categories 
especially category I reserves. 
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Figure 2.4.1.2 A dendogram showing groups of North American countries 
classified according to the population size and growth rate. 
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A – Anguilla, British Virgin Islands and Turks and Caicos – have very small population 
sizes but with fairly rapid population growth rates. 
B – Bahamas, Barbados Guadeloupe, Martinique, Belize, Saint Lucia, Cayman Islands, 
St Kitts Nevis, Antigua and Barbuda, Aruba, Bermuda, Dominica, Grenada, St Vincent 
and Grenadine and US Virgin Islands – are islands characterized by have small 
populations (<400 000).  
C – Cuba, Guatemala, Dominican Republic, Haiti, El Salvador, Honduras, Nicaragua, 
Costa Rica, Jamaica, Panama, Puerto Rico - large population (<10 000 000), but the 
growth rate is decreasing with time. 
D – Canada and Mexico –very large population size with a decrease in population 
growth rate with time 
E – USA – very large population size with an increase in population growth rate with 
time. 
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Figure 2.4.1.3 A dendogram showing groups of North American countries 
classified according to the economic status. 
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A - Cuba and Antigua and Barbuda – high percentage of literacy, developing countries 
and are not yet classified by indebtedness. 
B – USA – high amount of arable land, very high percentage of literacy, very low 
unemployment rate, not yet classified by indebtedness, high income economy and a 
developed country. 
C – British Virgin Islands – very high percentage of literacy, very low unemployment 
rate, less indebted, upper to middle income economy and a developing country. 
D – Costa Rica – high literacy, very high industrial growth, low unemployment rate, 
less indebted, upper to middle income economy and a developing country. 
E – Panama and Dominica – high percentage of literacy, high unemployment rate, upper 
to middle income economies, severely indebted countries and are developing.  
F – Puerto Rico – High literacy, low amount of arable land, high unemployment rate, 
not yet classified by indebtedness and a high income economy and a developing 
country.  
G – Saint Lucia – high unemployment rate, moderately indebted country, upper-middle 
income economy and a developing country. 
H – Saint Kitts and Nevis and Mexico – high literacy, high industrial growth, upper to 
middle income economies and developing countries. 
I – Jamaica, Grenada, Martinique, Guadeloupe and Saint Vincent and Grenadine – very 
high percentage of literacy, high percentage of arable land, very high unemployment 
rate and developing countries. 
J – El Salvador, Dominican Republic - high amount of arable land, high percentage of 
literacy, less indebted countries, low to middle income economies and developing 
countries. 
K - Honduras – high amount of arable land, high percentage of literacy, high 
unemployment rate, moderately indebted country, low to middle income economies and 
a developing country. 
L – Nicaragua and Guatemala – moderate literacy levels, very high unemployment rate, 
low to middle income economies and developing countries. 
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M – Barbados – very high amount of arable land, very high percentage of literacy, high 
unemployment rate, not yet classified by indebtedness, upper to middle income 
economy and a developing country. 
N – Turks and Caicos and Bahamas – very low amount of arable land, very high literacy 
and developing countries. 
O – Anguilla – very low amount of arable land, very high percentage of literacy, less 
indebted country, upper to middle income economies, and a developing country. 
P – Canada – very low amount of arable land, very high percentage of literacy, very low 
unemployment rate, high income economy that is not yet classified by indebtedness and 
a developed country. 
Q – Cayman Islands and Bermuda – very low amount of arable land, very high 
percentage of literacy, very low unemployment rate, not yet classified by indebtedness, 
high income economies and developing countries. 
R – Belize – low amount of arable land, high percentage of literacy, high 
unemployment rate, low industrial growth, moderately indebted, upper to middle 
income economy and a developing country. 
S – Haiti – high amount of arable land, low percentage of literacy, very high 
unemployment rate, moderately indebted, low income economy and a developing 
country. 
T – Aruba – low amount of arable land, low literacy, low unemployment rate, high, not 
yet classified by indebtedness, high income economy and a developing country. 
U - US Virgin Islands – high amount of arable land, high literacy, low unemployment 
rate, high industrial growth, not yet classified by indebtedness, high income economy 
and a developing country. 
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Figure 2.4.1.4 A dendogram showing groups of North American countries 
classified according to species richness, red data species and climate. 
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A – Bermuda – poor in biodiversity, highly threatened species with a sub tropical 
climate. 
B – Martinique, Dominica, Bahamas, Guadeloupe, St Lucia – tropical countries that are 
rich in plant species and poor in animal species. 
C – Antigua, Grenada, Cayman Islands, Barbados, St Kitts and Nevis and Turks and 
Caicos – tropical countries with a decrease in biodiversity with time. 
D – Anguilla, Aruba, British Virgin Islands, St Vincent and Grenadine and US Virgin 
Islands - tropical countries that are very poor in biodiversity. 
E – Canada and Panama – rich in biodiversity with an increase in animal species with 
time. 
F – Costa Rica, Cuba and Jamaica – tropical countries that are rich in biodiversity. 
G – Belize, El Salvador, Dominican Republic, Haiti, Honduras, Nicaragua, Guatemala 
and Puerto Rico - tropical countries that are rich in biodiversity, there’s an increase in 
biodiversity threats with time of which almost all the species are threatened. 
H - Mexico and USA – rich in biodiversity especially the animal species. 
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Figure 2.4.2.1 A dendogram showing groups of South American countries 
classified according to the presentation of IUCN reserve categories and the amount 
of land conserved. 
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A – Ecuador – very good investment in conservation (>50% of the land conserved). 
B – Bolivia and Chile – good investment in conservation. 
C – Paraguay and Peru – poor investment in conservation sharing reserve categories II, 
III, IV and V. 
D – Colombia, French Guiana and Guyana – very poor investment in conservation 
(<3% of land is conserved). 
E – Falkland Islands, Suriname and Trinidad and Tobago – very poor investment in 
conservation (<5% of land conserved), sharing category IV reserves. 
F – Uruguay – very poor investment in conservation (<1%), with category III and V 
reserves. 
G – Argentine and Brazil – poor investment in conservation but with a good 
representation of all the reserve categories. 
H – Venezuela - very good investment in conservation (>50% of the land is conserved), 
and a good representation of five reserve categories. 
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Figure 2.4.2.2 A dendogram showing groups of South American countries 
classified according to the population size and growth rate. 
A – Falkland Islands – very small population size. 
B – French Guiana, Suriname, Guyana and Trinidad and Tobago – small population (<1 
000 000). 
C – Brazil – very large population size. 
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D – Bolivia, Paraguay and Uruguay – small population size (< 6 000 000).  
E – Chile, Ecuador, Argentine Colombia, Peru and Venezuela – large population size 
with fairly low population growth rates. 
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Figure 2.4.2.3 A dendogram showing groups of South American countries 
classified according to the economic status. 
 
 
 
 
 
 
A – Falkland Islands – less indebted, low income and a developing country. 
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B – French Guiana and Suriname – high percentage of literacy, high unemployment 
rate, less indebted and developing countries. 
C – Paraguay and Trinidad and Tobago – very high amount of arable land, very high 
percentage of literacy, high unemployment rate, less indebted and developing countries. 
D – Guyana – Low amount of arable land, very high percentage of literacy, low 
unemployment rate, low to middle income economy, severely indebted and a 
developing country. 
E – Bolivia and Peru – low amount of arable land, high percentage of literacy, high 
unemployment rate, low to middle income economies and developing countries. 
F – Ecuador – low amount of arable land, high percentage of literacy, high 
unemployment rate, industrial growth, low income economy, severely indebted and a 
developing country. 
G – Brazil and Chile – low amount of arable land, high percentage of literacy, low 
unemployment rate and developing countries. 
H – Argentine and Uruguay – very high percentage of literacy, high unemployment rate, 
very low industrial growth, severely indebted countries, upper to middle income 
economies and developing countries. 
I – Colombia and Venezuela – high literacy, high unemployment rate, very low 
industrial growth moderately or less indebted and developing countries. 
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Figure 2.4.2.4 A dendogram showing groups of South American countries 
classified according to species richness, red data species and climate. 
 
 
 
 
 
A – Falkland Islands – very poor in biodiversity temperate climate. 
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B – Chile and Paraguay – rich in biodiversity with subtropical to temperate climate. 
C – Guyana, French Guiana and Suriname – tropical countries that are rich in 
biodiversity and biodiversity is decreasing with time. 
D – Trinidad and Tobago and Uruguay – very rich in plant species but poor in animal 
species. 
E – Brazil, Colombia, Ecuador and Peru – tropical countries that are very rich in 
biodiversity with the highest number of animal species. 
F – Argentine – Temperate country that is rich in biodiversity. 
G – Bolivia and Venezuela – tropical to semi arid climatic conditions, and rich in 
biodiversity. 
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Figure 2.4.3.1 A dendogram showing groups of Asian countries classified 
according to the presentation of IUCN reserve categories and the amount of land 
conserved. 
 
 
 
A – China and Indonesia – very good representation of all reserve categories with a 
good representation of category one reserves and a highest number of category IV 
reserves. 
B – Japan – poor investment in conservation (<6% of land conserved) with four reserve 
categories. 
C – Russia – poor investment in conservation (<4% of land conserved) with five reserve 
categories. 
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D – Malaysia and Sri Lanka – countries with a representation of category one reserves 
and share Category II and IV reserves. 
E – Mongolia and Thailand – good investment in conservation (>10% of land 
conserved). 
F – Saudi Arabia – very good investment in conservation (>40% of the land is 
conserved). 
G – India – very poor investment in conservation (<1% of land is conserved) with 
category II and IV reserves. 
H – Kazakhstan, Kyrgyzstan and Pakistan – very low percentage of land conserved 
(<4% of land conserved), and a good representation of category IV reserves. 
I – Laos, Tajikistan and Turkmenistan – share category IV reserves. 
J – Iran - very poor investment in conservation (<4% of land is conserved) with 
categories II, III, IV and V reserves. 
K – Jordan and Korea Republic – very poor investment in conservation (<4% of land is 
conserved) sharing categories IV and V reserves. 
L – Philippines – very poor investment in conservation (<5% of land is conserved), with 
categories I, II, IV and V reserves. 
M – Bhutan and Nepal – share categories I, IV and VI reserves and are poorly 
represented. 
N – Papua New Guinea – very poor investment in conservation (<3% of land is 
conserved) with categories II, IV and VI. 
O – Georgia and Uzbekistan – very poor investment in conservation (<3% of land is 
conserved), with only category I and II reserves. 
P – Bahrain, Hong Kong, Oman – share category IV reserves. 
Q – Afghanistan and Qatar – very poor investment in conservation (<1% of land is 
conserved), with only categories II and VI that are poorly represented. 
R – Bangladesh and Iraq – very poor investment in conservation (<1% of land is 
conserved) and share category IV reserves. 
S – Myanmar, Kuwait, Lebanon, Brunei and Darussalam, Cambodia, Democratic 
Republic of Korea, Maldives, Syrian Arab Republic, Taiwan, United Arab Emirates, 
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Vietnam and Yemen – very poor investment in conservation either one two or no 
reserve categories found. 
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Figure 2.4.3.2 A dendogram showing groups of Asian countries classified 
according to the population size and growth rate. 
 
 
 
 
 
 
 
 
 
A – China and India – very large population size (>93 000 000). . 
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B – Brunei Maldives, Bahrain, Qatar – very small population size (<600 000). 
C – Bhutan, Mongolia and Oman – small population size (<3 000 000). 
D – Saudi Arabia, Democratic Republic of Korea and Taiwan – large population size 
(>19 000 000). 
E – Bangladesh, Pakistan, Indonesia, Japan, Russia – very large population size but low 
population growth rates. 
F – Korea Republic, Myanmar, Thailand, Iran, Philippines, Vietnam – very large 
population size (>40 000 000).  
G –Cambodia, Georgia, Hong Kong, Lebanon, Kyrgyzstan, Tajikistan, Laos, Jordan, 
Papua New Guinea and Turkmenistan – small population size (<10 000 000). 
H – Kuwait and United Arab Emirates – very small population size (<2 000 000) and a 
low population growth rates  
I – Syrian Arab Republic, Kazakhstan, Sri Lanka, Afghanistan, Iraq, Nepal, Malaysia, 
Uzbekistan and Yemen – large population size with a decrease in population growth 
rate with time. 
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Figure 2.4.3.3 A dendogram showing groups of Asian countries classified 
according to the economic status. 
 
 
 
 
 
 
 
 
 
 156
A – Oman – High percentage of literacy, high industrial growth, less indebted, upper to 
middle income economy and a developing country. 
B – Bhutan – low amount of arable land, low percentage of literacy, severely indebted 
country, low income economy and a developing country. 
C – Democratic Republic of Korea – Very high percentage of literacy, low income 
economy, not yet classified by indebtedness and a developing country. 
D – Turkmenistan – very high percentage of literacy, moderately indebted, low to 
middle income economy and a developing country. 
E – Georgia, Kyrgyzstan, Tajikistan, Kazakhstan, Russia and Uzbekistan – low amount 
of arable land (<5%), very high percentage of literacy, low unemployment rate, low to 
middle income economies and developing countries. 
F – Laos – low amount of arable land, high percentage of literacy, high unemployment 
rate, severely indebted and a developing country. 
G – Brunei Darussalam, Malaysia, Bahrain and Mongolia – very low amount of arable 
land, high percentage of literacy and developing countries. 
H – Papua New Guinea, Saudi Arabia, Kuwait, Qatar and United Arab Emirates – very 
low amount of arable land, high percentage of literacy, very low unemployment rate, 
very low industrial growth and developing countries. 
I – Bangladesh, India and Pakistan – very high amount of arable land, low percentage of 
literacy, high unemployment rate, low income economies and developing countries. 
J – Afghanistan, Iraq, Cambodia and Nepal – high amount of arable land, very low 
percentage of literacy, low unemployment rate, low income economies and developing 
countries. 
J – Syrian Arab Republic – high amount of arable land, moderate percentage of literacy, 
low unemployment rate, severely indebted country, low to middle income economy and 
a developing country. 
K – China, Indonesia, Hong Kong, Japan and Maldives – high percentage of literacy 
and low unemployment rate. 
L – Taiwan, Korea Republic and Thailand – high amount of arable land, very high 
percentage of literacy, low unemployment rate, high industrial growth, moderately or 
not yet classified by indebtedness and developing countries. 
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M – Lebanon, Myanmar, Philippines, Sri Lanka and Vietnam – high amount of arable 
land, low or low to middle income economies and developing countries. 
N – Iran, Jordan – very high unemployment rate, low to middle income economies and 
developing countries. 
O – Yemen – low amount of arable land, very low percentage of literacy, high 
unemployment rate, less indebted, low income economy and a developing country. 
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Figure 2.4.3.4 A dendogram showing groups of Asian countries classified 
according to species richness, red data species and climate. 
 
A – Qatar – desert climatic conditions and very poor in biodiversity. 
B – Bahrain, Maldives, Kuwait and United Arab Emirates – very poor in biodiversity 
with tropical and desert climatic conditions. 
C – Cambodia and Laos – tropical countries that are rich in animal species. 
D – Russia – continental, sub arctic and tundra climatic conditions and rich in animal 
species. 
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E – Tajikistan – continental climatic conditions with a high number of animal species 
compared to plant species. 
F – Kyrgyzstan – dry continental, subtropical and temperate climatic conditions with a 
high number of animal species that are threatened. 
G – Iraq – Desert climatic conditions and very poor in plant species. 
H – Georgia, Kazakhstan, Korea Republic, Turkmenistan, Uzbekistan – very poor in 
plant species. 
I – China, Indonesia, India, Malaysia, Philippines, Papua New Guinea, Thailand, 
Vietnam – tropical countries that are very rich in biodiversity for both plant and animal 
species. 
J – Japan – rich in biodiversity but a drastic decrease in biodiversity with time and 
tropical to temperate climatic conditions. 
K – Brunei Darussalam and Myanmar – tropical countries that are rich in plant species 
L – Iran – rich in plant species and animal species slightly increase with time, with semi 
arid and subtropical climatic conditions. 
M – Bangladesh, Nepal, Bhutan and Pakistan – rich in biodiversity rich especially plant 
species, however the plants species drastically decreased with time and are highly 
threatened. 
N – Sri Lanka and Taiwan – tropical countries that are rich in biodiversity and with an 
increase in animal species with time. 
O – Mongolia, Afghanistan, Democratic Republic of Korea, Saudi Arabia, Hong Kong, 
Jordan, Lebanon, and Syrian Arab Republic - rich in plant species but poor in animal 
species. 
P – Oman and Yemen – rich in plant species and an increase in animal species with time 
and with desert climatic conditions. 
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Figure 24.4.1 A dendogram showing groups of European countries classified 
according to the presentation of IUCN reserve categories and the amount of land 
conserved. 
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A – Romania and Croatia - very poor investment in conservation (<5% of the land is 
conserved) and share Category IV reserves. 
B – Iceland, Greece, Lithuania, Bulgaria, Bosnia and Herzegovina – poor investment in 
conservation and share category IV reserves. 
C – Yugoslavia – very poor investment in conservation (<of land is conserved) with 
five reserve categories. 
D – Latvia – good investment in conservation (>10% of land is conserved) and good 
representation of Category IV reserves. 
E – United Kingdom and Hungary – very good representation of category IV and V 
reserves. 
F – Italy – poor investment in conservation (<7% of land is conserved), with four 
reserve categories and a good representation of category IV reserves. 
G – Poland – poor investment in conservation (<10% of land is conserved), with four 
reserve categories and a very good representation of Category IV reserves. 
H – Austria – very good investment in conservation (>20% of land is conserved) and a 
very good representation of category IV and V reserves. 
I – Sweden and Spain – poor investment in conservation (<9% of land is conserved), 
with a very good representation of category IV and V reserves. 
J – Switzerland and Estonia – very good investment in conservation (>10% of land is 
conserved) and a good representation of category IV and V reserves. 
K – Ireland and Belgium – very poor investment in conservation (<3% of the land is 
conserved), sharing category IV reserves. 
L – France – very poor investment in conservation (<1% of the land is conserved), with 
five reserve categories and a very good representation of category IV reserves. 
M – Czech Republic – very poor investment in conservation (<2% of the land is 
conserved) with a good representation of Category III and IV reserves. 
N – Denmark and Azerbaijan – poor investment in conservation (<7% of the land is 
conserved), sharing category I and IV reserves. 
O – Finland – very good investment in conservation with five reserve categories. 
P – Ukraine – very poor investment in conservation (<2% of the land is conserved) with 
three reserve categories. 
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Q – Germany, Andorra, Slovakia, San Marino, Albania and Malta and Armenia– very 
poor investment in conservation with either one, two or no categories that are poorly 
represented. 
R – Former Yugoslav Republic of Macedonia - poor investment in conservation (<8% 
of the land is conserved) with four reserves categories. 
S – Norway – very good investment in conservation (about 30% of the land is 
conserved) with four reserve categories. 
T – Turkey and Republic of Moldova – very poor investment in conservation (<2% of 
the land is conserved), with a presentation of all the reserve categories. 
U – Slovenia and Portugal – poor investment in conservation (<7% of the land is 
conserved), sharing category IV reserves. 
V – Monaco and Cyprus – very poor investment in conservation (<7% of the land is 
conserved), sharing category IV reserve and is poorly represented. 
W – Gibraltar – good investment in conservation (>10% of the land is conserved) with 
only one reserve category. 
X – Luxembourg – good investment in conservation (about 14% of the land is 
conserved), with only two reserve categories. 
Y – Liechtenstein and Greenland – very good investment in conservation in 
conservation (>30% of the land is conserved), but with only two reserve categories. 
Z – Belarus – very poor investment in conservation (<1% of the land is conserved), with 
only two reserve categories and with the highest number of category III reserves, 
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Figure 2.4.4.2 A dendogram showing groups of European countries classified 
according to the population size and growth rate. 
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A – Cyprus, Iceland, Luxembourg and Malta – very small population size (<700 000).  
B – Andorra, Greenland, Monaco, Gibraltar, Liechtenstein, and San Marino - very small 
population size (<600 000). 
C – Albania – small population size (<3 000 000) with a decrease in population growth 
rate. 
D – Czech Republic – small population size (<10 000 000) with an increase in 
population growth rate. 
E – Bosnia and Herzegovina, Croatia and Slovakia – small population size (<6 000 
000). 
F – Estonia, Former Yugoslav Republic of Macedonia, Latvia and Slovenia – small 
population size (<2 500 000) with either a stable or a decrease in population growth 
rate. 
G – Armenia, Ireland, Lithuania, Republic of Moldova, Denmark, Finland and Norway 
– small population size (<6 000 000) with either a stable or a slight increase in 
population growth rate. 
H – Azerbaijan – small population size (< 8 000 000) and with a decrease in population 
growth rate. 
I – Belarus, Belgium, Greece, Hungary, Portugal, Austria, Bulgaria, Sweden and 
Switzerland – large population size (> 8 000 000) and the population growth is either 
stable or decreasing. 
J – Romania – very large population size and with an increase in population growth 
rate. 
K – Poland, Spain, Turkey, Germany, Ukraine, Italy, France, United Kingdom and 
Yugoslavia – very large population size  
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Figure 2.4.4.3 A dendogram showing groups of European countries classified 
according to the economic status. 
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A – Iceland – very high percentage of literacy, low unemployment rate, not yet 
classified by indebtedness, high income economy and a developed country. 
B - Greenland- no amount of arable land, low unemployment rate, not yet classified by 
indebtedness, high income and a developing country. 
B – Gibraltar, Andorra and Monaco – very low amount of arable land, very high 
percentage of literacy, less or not yet classified by indebtedness and developing 
countries. 
C – Armenia and Azerbaijan – high amount of arable land, very high percentage of 
literacy, low unemployment rate, low industrial growth, less indebted countries lower to 
middle income economies and developing countries. 
D - Estonia and Latvia - high amount of arable land, very high percentage of literacy, 
low unemployment rate, low industrial growth, severely indebted countries, upper to 
middle income economies and developing countries. 
E – Lithuania, Republic of Moldova and Ukraine – very high amount of arable land, 
very high percentage of literacy, low unemployment rate, very low industrial growth 
and developing countries. 
F – Belarus, Czech Republic and Slovenia – high amount of arable land, very high 
percentage of literacy, very low unemployment rate, very low industrial growth, not yet 
classified by indebtedness or less indebted and developing countries. 
G – Norway, Finland, Sweden and Switzerland – very low amount of arable land, very 
high percentage of literacy, low unemployment rate, low industrial growth, not yet 
classified by indebtedness, high income economy and a developed countries. 
H – Cyprus and Ireland – high amount of arable land, very high percentage of literacy, 
not yet classified by indebtedness and high income economies. 
I – Albania – high amount of arable land, high literacy, low unemployment rate, less 
indebted, low to middle income economy and a developing country. 
J – Hungary, Poland, Croatia, Bulgaria and Romania – high amount of arable land, very 
high percentage of literacy, low unemployment rates, very low industrial growth, 
moderately or less indebted and developing countries. 
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K – Liechtenstein and Luxembourg – high amount of arable land, very high percentage 
of literacy, very low unemployment rate, very low industrial growth, not yet classified 
by indebtedness and high income economies. 
L – San Marino - high amount of arable land, very high percentage of literacy, very low 
unemployment rate, not yet classified by indebtedness and high income economies. 
M – Malta and Turkey – high amount of arable land, high percentage of literacy, low 
industrial growth and developing countries. 
O – Austria and Portugal - high amount of arable land, high percentage of literacy, low 
unemployment rate, not yet classified by indebtedness, high income economies and 
developed countries. 
P – Denmark – very high amount of arable land, very high percentage of literacy, low 
unemployment rate, low industrial growth, not yet classified by indebtedness, high 
income economies and developed countries. 
Q – France, Germany, Italy, Spain, Belgium, Greece, United Kingdom - high amount of 
arable land, very high percentage of literacy, low industrial growth, not yet classified by 
indebtedness and high income economies and developed countries. 
R – Bosnia and Herzegovina, Former Yugoslav Republic of Macedonia, Slovakia and 
Yugoslavia - high amount of arable land, high percentage of literacy, very high 
unemployment rate, moderately or less indebted countries, low to middle or upper to 
middle income economies and developing countries. 
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Figure 2.4.4.4 A dendogram showing groups of European countries classified 
according to species richness, red data species and climate. 
 
A - Andorra, Gibraltar, Monaco and San Marino – poor in biodiversity and with mostly 
Mediterranean climatic conditions. 
B – Estonia, Latvia, Belarus and Lithuania – very poor in plant species with continental 
and maritime climatic conditions. 
 
 
 
 
 169
C – Former Yugoslav Republic of Macedonia and Republic of Moldova – very poor in 
plant species. 
D – Czech Republic – poor in biodiversity particularly plant species with temperate 
climatic conditions. 
E – Azerbaijan, Armenia, Bosnia and Herzegovina – very poor in plant species and a 
slight increase in animal species with time. 
F – Croatia, Slovenia – very poor in plant species and a slight increase in animals that 
are threatened, and with Mediterranean and continental climatic conditions. 
G - Slovakia and Ukraine - very poor in plant species and a slight increase in animals 
that are threatened, and with temperate climatic conditions. 
H – Greenland and Iceland – few plant species that are decreasing with time and very 
poor in animal species, with temperate or arctic to sub arctic climatic conditions. 
I – Liechtenstein, Ireland, Ireland, Luxembourg and Malta – plant species decreasing 
with time and animal species increasing with time. 
J – Albania and Cyprus – rich in plant species compared to animal species. 
K – Denmark, Belgium, Finland, Norway, Sweden and United Kingdom – rich in plant 
species compared to animal species and with temperate climatic conditions. 
L – Greece, France and Italy – rich in biodiversity for both plant and animal species and 
mostly with Mediterranean climatic conditions. 
M – Portugal and Spain – rich in biodiversity countries with temperate climatic 
conditions 
N – Turkey – rich in biodiversity with the highest number of plant species and with 
temperate climatic conditions. 
O – Germany, Hungary, Austria, Poland and Switzerland – rich in biodiversity, 
however plant species are decreasing and animal species slightly increase or decrease 
and with temperate climatic conditions. 
P – Bulgaria, Romania and Yugoslavia – rich in biodiversity but plant species are 
decreasing with time. 
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Figure 2.4.5.1 A dendogram showing groups of African countries classified 
according to the presentation of IUCN reserve categories and the amount of land 
conserved. 
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A – South Africa – poor investment in conservation but very good presentation of 
IUCN reserve categories. 
B - Sudan – poor investment in conservation with a presentation of four IUCN reserve 
categories. 
C – Ethiopia and Kenya, these countries share three IUCN reserve categories. 
D - Uganda – very good investment in conservation (>10%) with a presentation of four 
IUCN reserve categories. 
E- Seychelles and Zambia, they have very good investment in conservation, (>30% of 
land conserved). 
F – Algeria, Madagascar and Nigeria, these countries have very poor investment in 
conservation (<4% of land conserved). 
G – Burkina Faso and Namibia, these countries have a good investment in conservation 
(>10% of land conserved). 
H - Cameroon – very poor investment in conservation with a presentation of only two 
IUCN reserve categories. 
I - Burundi, Mali and Reunion, these countries have very poor investment in 
conservation and sharing category II reserves. 
J - Benin – good investment in conservation with poor presentation of IUCN reserve 
categories. 
K – Angola and Ghana, these countries have very poor investment in conservation and 
sharing category II reserves. 
L – Mauritius and Rwanda, these countries have a good investment in conservation, 
sharing category II and III reserves. 
M – Botswana with a good investment in conservation. 
N - Malawi – poor investment in conservation. 
O – Mozambique and Senegal, these countries share category II, IV and VI reserves. 
P – Chad, Congo and Togo – these countries have very poor investment in conservation 
(<10% of land is conserved). 
Q - Egypt, Morocco, Tunisia, Somalia, Sierra Leone, Swaziland, Gambia, Mauritania, 
Eritrea, Gabon, Sao Tome and Principe, Lesotho, Guinea, Djibouti, Cape Verde, Central 
African Republic, Comoros, Equatorial Guinea, Guinea Bissau, Ivory Coast, Liberia, 
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Libya Arab Jamahiriy, Niger, Tanzania, Democratic Republic of Congo and Zimbabwe, 
these countries have extremely poor investment in conservation, with only less than 2% 
of land conserved. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 174
 
 
Figure 2.4.4.5 A dendogram showing groups of African countries classified 
according to the population size and growth rate. 
 
A – Eritrea and Somalia – countries with very small population size (<8000 000) 
B - Djibouti with extremely small population and a low population growth rate (<500 
000). 
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C – Sao Tome and Seychelles, they have very small population size and a low 
population growth rate. 
D – Cape Verde, Equatorial Guinea and Comoros, these countries have a small 
population size (<600 000). 
E – Reunion, Gabon, Guinea Bissau, Gambia and Swaziland, these countries have a 
small population size but with a fairly rapid population growth rate. 
F – Mauritius, Lesotho, Botswana, Namibia, Central African Republic, Liberia, Congo, 
Mauritania and Togo – these countries have a small population size but with a fairly 
rapid population growth rate. 
G – Egypt, Ethiopia and Nigeria, these countries have very large size. 
H - Cameroon, Ivory Coast, Madagascar, Ghana, Mozambique, Uganda, Algeria, 
Morocco, Sudan, Kenya, Tanzania, South Africa and Democratic Republic of Congo, 
these countries have a large population size but with a decrease in population growth 
rate. 
I - Tunisia, Burundi, Benin, Libya Arab Jamahiriy, Guinea, Sierra Leone, Burkina Faso, 
Chad, Rwanda, Angola, Mali, Niger, Senegal, Zambia, Malawi and Zimbabwe, these 
countries have a large population size. 
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Figure 2.4.5.3 A dendogram showing groups of African countries classified 
according to the economic status. 
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A - Eritrea has very low percentage of literacy, low industrial growth and a low income 
economy. 
B – Mauritius has high percentage of literacy, an increase in industrial growth, very 
high amount of arable land, moderately indebted and middle income economy. 
C – Mozambique has the low amount of literacy, high unemployment rate, high 
industrial growth, severely indebted countries and low income economy. 
D - Ivory Coast has a low unemployment rate, less indebted and low income economy. 
E – Cape Verde and Seychelles, countries with low unemployment rate, high industrial 
growth, less indebted countries. 
F - Ethiopia, Guinea Bissau, Benin, Sierra Leone, Burundi, Gambia, Malawi and Togo, 
these countries have very low percentage of literacy (<50%), severely indebted, low 
income economies, a high amount of arable land. 
G - Rwanda and Uganda; they have a high percentage of literacy, high industrial growth 
and severely indebted countries with very high amount of arable land. 
H – Chad and Mali, these countries have very low percentage of literacy and severely 
indebted. 
I - Nigeria has a high percentage of literacy, high unemployment rate, severely indebted 
and low income economy. 
J - Guinea has low percentage of literacy, severely indebted and low income economy. 
K – Angola and Somalia, they have very low percentage of literacy, severely indebted 
and low income economies. 
L - Madagascar and Tanzania, they have a high industrial growth, severely indebted and 
low income economies. 
M - Congo and Democratic Republic of Congo, they have a high percentage of literacy, 
severely indebted and low income economies. 
N – Central African Republic with very low percentage of literacy, high unemployment 
rate, severely indebted and low income economy. 
O - Botswana has a low percentage of literacy, high unemployment rate, less indebted 
country and middle income economy. 
P – Algeria and Egypt, these countries have a high unemployment rate, high industrial 
growth and low to middle income economies. 
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Q – Mauritania has a low percentage of literacy, high unemployment rate, severely 
indebted and low income economy. 
R - Liberia has a low percentage of literacy, very high unemployment rate, less indebted 
and low income economy. 
S – Djibouti and Namibia, they have a low percentage of literacy, very high 
unemployment rate, less indebted and low-middle income economies. 
T – Burkina Faso and Sudan, they have very low percentage of literacy, severely 
indebted and low income economies. 
U – Gabon and Libya Arab Jamahiriy, they have a high percentage of literacy and high 
unemployment rate. 
V – Ghana, Equatorial Guinea, Swaziland, Sao Tome and Principe, Kenya and Zambia, 
they have a high literacy and high unemployment rate and low income economies. 
W - Senegal has a low percentage of literacy, high unemployment rate, high industrial 
growth, moderately indebted and low income economy. 
X – Comoros and Niger, they are severely indebted and low income economies. 
Y – Morocco and Tunisia, they have a high unemployment rate, with very high amount 
of arable land. 
Z - Lesotho has a high percentage of literacy, very high unemployment rate, high 
industrial growth, less indebted and low income economy. 
AA – Reunion, Cameroon, South Africa and Zimbabwe, they have very high percentage 
of literacy and with very high unemployment rate. 
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Figure 2.4.5.4 A dendogram showing groups of African countries classified 
according to species richness, red data species and climate. 
 
 
 
 
A – Guinea Bissau, Burkina Faso, Burundi, Niger, Eritrea and Rwanda – poor in 
biodiversity. 
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B - South Africa is very rich in biodiversity compared to other countries. 
C – Cameroon, Kenya and Madagascar - rich in biodiversity but species threats are 
increasing with time with tropical to semi arid climatic conditions. 
D - Cape Verde, Djibouti, Gambia, Comoros and Mauritania – rich in biodiversity. 
E – Lesotho, Libya Arab Jamahiriy, Swaziland, Botswana, Benin, Togo, Mali, Senegal, 
Chad and Tunisia – rich in biodiversity with an increase in biodiversity threats. 
F – Mauritius, Reunion and Seychelles - tropical countries that are poor in biodiversity. 
G – Central African Republic, Congo and Sao Tome and Principe - tropical countries 
that are rich in biodiversity. 
H – Gabon, Ghana, Ivory Coast, Nigeria, Angola, Ethiopia, Mozambique and Uganda - 
tropical countries that are very rich in biodiversity. 
I – Egypt, Algeria, Morocco - a drastic decrease in biodiversity with time and increase 
in biodiversity threats. 
J – Liberia, Sierra Leone, Equatorial Guinea, Guinea, Sudan, Zambia, Somalia, 
Namibia, Malawi and Zimbabwe - rich in biodiversity with temperature variations 
ranging from tropical, subtropical to desert conditions. 
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Figure 2.4.6.1 A dendogram showing the Australian States and Territories 
classified according to the presentation of IUCN reserve categories, and the 
amount of land conserved. 
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A – South Australia and Queensland - high percentage of land conserved and very good 
representation of category II reserves. 
B – Western Australia – high percentage of land conserved and a very good 
representation of category IV reserves. 
C - Tasmania and Northern Territory – small percentage of land conserved, having all 
the IUCN reserve categories but are poorly represented. 
D - Victoria and New South Wales - having the same amount of land conserved (0.4%), 
sharing categories I, II, III and IV reserves. 
E – Australian Capital Territory - very small percentage of land conserved and a very 
poor representation of all IUCN reserve categories. 
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Figure 2.4.6.2 A dendogram showing the Australian States and Territories 
classified according to the population size and growth rate, literacy rate, 
unemployment rate, amount of arable land, economic status. 
 
 
 
 
A – Victoria and Queensland - small population size, high literacy very good economic 
status and are less indebted states. 
B – Northern Territory – very small size, high literacy and low amount of arable land 
and low unemployment rate, 
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C – Western Australia and South Australia – small population size, good economic 
status and are less indebted states. 
D – Tasmania and Australian Capital Territory – very small population size, high 
literacy, very small amount of arable land, very high unemployment rate and poor 
economic status. 
E – New South Wales – very large population size but with a decrease in population 
growth rate with time, high literacy, good economic status and less indebted state. 
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Figure 2.4.6.3 A dendogram showing groups of Australian States and Territories 
classified according to species richness, red data species and climate. 
 
 
 
 
 
 
 
 
 
 
 
A – Northern Territory and Australian Capital Territory no information on biodiversity. 
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B – Western Australia and Queensland are biodiversity rich States and the climate is 
semi arid to desert conditions, with tropical wet and dry summers. 
C – New South Wales – rich in biodiversity, mostly with semi arid, humid oceanic and 
subtropical. 
D – Victoria and South Australia – rich in biodiversity with the highest number of 
animal species. 
E – Tasmania – poor in biodiversity and animal species are highly threatened, with 
humid oceanic climatic conditions. 
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CHAPTER 3 
 
 
Figure 3.4.6: A distribution view showing the performance of individual 
country groups or continents and their rankings on social theme 
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Figure 3.4.7 A distribution view showing the performance of individual country 
groups or continents and their rankings on biodiversity theme 
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Figure 3.4.8 A distribution view showing the performance of individual country 
groups or continents and their rankings on economic theme 
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CHAPTER 4 
 
 
 
Figure 4.2 Map of the Cape Floristic Region showing the location of the biomes. 
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Figure 4.3 Graphical presentation for the representation of the untransformed 
biome types of the CFR in IUCN Protected Areas Categories. 
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Figure 4.4 Graphical presentation for the representation of the BHUs of the CFR 
in IUCN Protected Areas Categories. 
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Figure 4.5 A dendogram showing groups of untransformed protected BHUs with associated socio-economic conditions. 
Group A - Springfield Sand Plain Fynbos, Hagelkraal Limestone Fynbos, Kogelberg Mountain Fynbos Complex, Agulhas Fynbos, 
Blanco Fynbos, South West Dune, Cape Peninsula Mountain Fynbos Complex, and Blackheath Sand Plain Fynbos – BHUs that are 
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associated with very high percentage of literacy (>80%), small population size (<3000), small number of households (<1000), a 
reasonable amount of average personal income (>R1000) and low arable land (<1%). 
 
Group B - Little Karoo Broken Veld, Klawer Vygieveld, Knysna Afromontane Forest, Elim Fynbos, Lamberts Bay Strandveld, 
Stilbaai Fynbos, Canca Limestome Fynbos, Klein River Mountain Fynbos Complex and Goukamma Fynbos - BHUs that have a 
small number of households (<500), small population (<2000) and low arable land (<1%).  
 
Group C - Matjies Inland Renosterveld, Bredasdorp Mountain Fynbos Complex, Spekboom Xeric Succulent Thicket and Montagu 
Inland Renosterveld- BHUs occurring within the Fynbos biome that do not achieve a 10% target and are associated with a small 
number of households (<500), high unemployment rate (> 40%), very low average personal income (<R600) and large population 
size (>2000). 
 
Group D - Kango Inland Renosterveld, Cannaland Inland Renosterveld, Oudtshoorn Broken Veld, Laingsberg Vygieveld, Gamka 
Broken Veld, Prince Albert Broken Veld, Willowmore Xeric Succulent Thicket and Gouritz Mesic Succulent Thicket - BHUS that do 
not achieve a 10% target with high unemployment rate (<40%), low average personal income (<R600), large population size (>2000) 
and a reasonable amount of land in agriculture (>1%). 
 
Group E - Tsitsikamma Mountain Fynbos Complex, Keurbooms Grassy Fynbos and Suurbrak Grassy Fynbos- BHUs that are 
associated with high unemployment (>40%), low average personal income (<R800) and a large population size (>3000). 
 
Group F - Swellendam Afromontane Forest, Groot Swartberg Mountain Fynbos Complex, Rooiberg Mountain Fynbos Complex, 
Klein Swartberg Mountain Fynbos Complex, Groot Winterhoek Mountain Fynbos Complex, Riviersonderend Mountain Fynbos 
Complex, Potberg Mountain Fynbos Complex and Cederberg Mountain Fynbos Complex- BHUs that are almost in their intact state 
(less transformed) and achieve the 10% target, occur in mountain areas and are associated with high percentage of literacy (>80%), 
small number households, low average personal income (<R1000), large population size (>2000), very low arable land (<1%). 
 
Group G - Riversdale Coast Renosterveld, Leipodtville Sand Plain Fynbos, Swartland Coast Renosterveld, Boland Coast 
Renosterveld, Overberg Coast Renosterveld and Elgin Fynbos-. BHUs that do not achieve the 10% target and are occurring within 
the Fynbos biome, and in lowland sites with high percentage of literacy (>80%), high unemployment (>40%), many households 
(>700) and large population size (>3000). 
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Group H - South Dune Pioneer, Genadendal Grassy Fynbos, Langebaan Fynbos, Perdeberg Fynbos, Franschoek Mountain Fynbos 
Complex and Hopefield Sand Plain Fynbos- BHUs that achieve the 10% target and are associated with high percentage literacy 
(>80%), high unemployment rate (40%), a low e average personal income (<R1000) and large population size (>3000). 
 
Group I - Southern Langeberg Mountain Fynbos Complex, Koo Langeberg Mountain Fynbos Complex, Caledon Mountain Fynbos 
Complex, Kamanassie Mountain Fynbos Complex, Olifants River Mountain Fynbos Complex, Ashton Inland Renosterveld, De Hoop 
Limestone Fynbos, Uniondale Inland Renosterveld and Kouga Mountain Fynbos Complex- BHUs that occur within the Fynbos 
biome and are associated with high percentage literacy (>80%), low average personal income (<R1000), many households (>1000) 
and large population size. 
 
Group J - Tanqua Vygieveld, Piketberg Mountain Fynbos Complex, Namaqualand Strandveld, Waveren-Bokkeveld Inland 
Renosterveld, Breede Fynbos, Cape Flats Fynbos, Swartruggens Mountain Fynbos Complex, Kouebokkeveld Inland Renosterveld, 
Matroosberg Mountain Fynbos Complex and Hawequas Mountain Fynbos Complex- BHUs that have a high percentage of literacy 
(>80%), high unemployment (>40%), low average personal income (<700), many households (>2000), very large population size 
(>3000). 
 
Group K - Zuurberg Grassy Fynbos and Waboomsberg Mountain Fynbos Complex- BHUs that occur within the Fynbos biome and 
achieve the 10% target, literacy is high (>80%), high unemployment rate (>40%), very low average personal (<R600), many 
households (>1000) and large population size (>6000). 
 
Group L - Witrantjies Broken Veld, Robertson Broken Veld, Knersvlakte Vygieveld, Touws Vygieveld, Sundays Mesic Succulent 
Thicket, Addo Xeric Succulent Thicket, Langkloof Fynbos- BHUs that do not achieve 10% target and occur in mountain areas and 
are associated with high unemployment rate (>40%), low average personal income (<R1000), many households (>1000) and very 
large population size (>7000). 
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Figure 4.6 A dendogram showing groups of untransformed not protected BHUs with associated socio-economic conditions. 
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Group A - South Dune Pioneer, South East Dune, St Francis Fynbos, Aloes Mesic Succulent Thicket, Klein River Mountain Fynbos 
Complex, Agulhas Fynbos, Perdeberg Fynbos, Langebaan Fynbos, Cape Peninsula Mountain Fynbos Complex, Stilbaai Fynbos, 
Canca Limestone Fynbos, Alexandria Indian Ocean Forest and Goukamma Fynbos- BHUs that are less transformed and with a small 
number of households, a reasonable income (>R1000), and very low arable land (<1%). 
 
Group B - Blackheath Sand Plain Fynbos and Caledon Mountain Fynbos Complex- BHUs of the Fynbos Biome that are associated 
with a high literacy (90%), and a very small number of households and a high unemployment rate (>40%). 
 
Group C - Laingsberg Vygieveld, Klawer Vygieveld, Gouritz Mesic Succulent Thicket, Bredasdorp Mountain Fynbos Complex, 
Elim Fynbos, Niewoudtville Inland Renosterveld, Loeriesfontein Broken Veld and Springfield Sand Plain Fynbos- BHUs that are 
associated with very high percentage of land not conserved (>60%), high literacy (>80%), small number of households (<500), low 
average personal income (<R600), small population size (<2000) and very low arable land (<1%). 
 
Group D - Keurbooms Grassy Fynbos, Albertinia Sand Plain Fynbos, Hagelkraal Limestone Fynbos, Roggeveld Inland 
Renosterveld, Knysna Afromontane Forest and Boland Coast Renosterveld- BHUs that fall within the Fynbos biome and occur in 
lowland sites, high unemployment rate (>40%), a large population size (>1000). 
 
Group E - Klein Swartberg Mountain Fynbos Complex, Moodenaars Vygieveld, Bokkeveld Mountain Fynbos Complex, Kango 
Inland Renosterveld, Steyterville Broken Veld, Cockscomb Mountain Fynbos Complex and Algoa Grassy Fynbos- BHUs that are 
less transformed and with a high amount of land not protected (>50%), high unemployment rate (>40%), low average personal 
income (<R600) and a large population size (>2000). 
 
Group F - Franschoek Mountain Fynbos, Cederberg Mountain Fynbos Complex, Hawequas Mountain Fynbos Complex, Kogelberg 
Mountain Fynbos Complex, Hopefield Limestone Fynbos, Cape Flats Fynbos, Riversdale Coast Renosterveld, Swartland Coast 
Renosterveld, Overberg Coast Renosterveld, Groot Winterhoek Mountain Fynbos Complex and Groot Swartberg Mountain Fynbos 
Complex- BHUs that occur within the Fynbos biome and are associated high literacy (>80%), high unemployment rate (>40%), low 
average personal income (<R1000), and large population size (>4000). 
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Group G - Lamberts Bay Strandveld, Humansdorp Grassy Fynbos, Piketberg Mountain Fynbos Complex, De Hoop Limestone 
Fynbos, Gamtoos Mesic Succulent Thicket, Leipodtville Sand Plain Fynbos, Western Mountain Vygieveld- BHUs that are not 
heavily transformed with very high percentage of land not conserved (>50%), high literacy (>80%), high unemployment rate (>40%), 
many households (>1000), low average personal income (<R800), large population size (>4000), very low amount of arable land 
(<1%). 
 
Group H - Spekboom Xeric Succulent Thicket, Prince Albert Broken Veld, Witrantjies Broken Veld, Montagu Inland Renosterveld, 
Cannaland Inland Renosterveld, Witteberg Mountain Fynbos, Oudtshoorn Broken Veld, Sundays Mesic Succulent Thicket, Gamka 
Broken Veld, Kouga Mountain Fynbos Complex, Knersvlakte Vygieveld, Zuurberg Grassy Fynbos, Baviaanskloof Mountain Fynbos 
and Willowmore Xeric Succulent Thicket- BHUs that are almost in their intact state (less transformed), occurring in mountain sites 
and are associated with very high percentage of land not protected (>70%), high literacy (>80%), very high unemployment rate 
(>40%) low personal income (<R1000), large population size >3000).  
 
Group I - Touws Vygieveld, Little Karoo Broken Veld, Matjies Inland Renosterveld, Namaqualand Strandveld, Addo Xeric 
Succulent Thicket, Suurbrak Grassy Fynbos, Southern Langeberg Mountain Fynbos Complex, Waveren-Bokkeveld Inland 
Renosterveld, Kromme Fynbos, Robertson Broken Veld, Genadendal Grassy Fynbos, Ashton Inland Renosterveld, Kouebokkeveld 
Inland Rensoterveld, Waboomsberg Mountain Fynbos Complex, Uniondale Inland Renosterveld, Langkloof Fynbos, Tsitsikamma 
Mountain Fynbos Complex, Matroosberg Mountain Fynbos Complex and Koo Langeberg Mountain Fynbos Complex- BHUs that are 
almost in their intact state (less transformed) associated with high percentage of literacy (>80%), very high unemployment rate 
(>40%), many households (>1000), very large population size (6000) and low average personal income (<R700). 
 
Group J - Swartruggens Mountain Fynbos Complex, Kamanassie Mountain Fynbos Complex, Tanqua Vygieveld, Riviersonderend 
Mountain Fynbos Complex and Breede Fynbos- BHUs that are associated with a high percentage of literacy (>80%), very high 
unemployment rate (>40%), very low average personal income (<R600), very large number of households (>2000), and very large 
population size (>9000).  
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Figure 4.7 A dendogram showing groups of transformed protected BHUs with associated socio-economic conditions. 
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Group A - Little Karoo Broken Veld, Lamberts Bay Strandveld and Elim Fynbos- BHUs that do not achieve a target, high literacy 
(>80%), high unemployment rate (>40%), low average personal income (<700), small number of households (<800), small 
population size (<3000) and very low amount of arable land (<1%). 
 
Group B - Olifants River Mountain Fynbos Complex, Langkloof Fynbos, Outeniqua Mountain Fynbos Complex, Franschoek 
Mountain Fynbos Complex, Perdeberg Mountain Fynbos Complex, Tsitsikamma Mountain Fynbos Complex, Keurbooms Grassy 
Fynbos, Riviersonderend Mountain Fynbos Complex, Cederberg Mountain Fynbos Complex and Leipodtville Sand Plain Fynbos- 
BHU s that falls within the Fynbos biome and are less transformed and occur in mountain sites and do not achieve a target and have 
high literacy (>80%), many households (>1000) and large population (>3000). 
 
Group C - Kango Inland Renosterveld, Cannaland Inland Renosterveld, Spekboom Xeric Succulent Thicket, Montagu Inland 
Renosterveld, Prince Albert Broken Veld, Matjies Inland Renosterveld, Klein Swartberg Mountain Fynbos Complex, Groot 
Winterhoek Mountain Fynbos Complex, Oudtshoorn Broken Veld, Bredasdorp Mountain Fynbos Complex - BHUs that are less 
transformed and do not achieve a target, literacy is high (>80%), high unemployment rate (>40%), literacy, low average personal 
income, many households (<600), large population size (>2000), and a high amount of arable land (>1%). 
 
Group D - Riversdale Coast Renosterveld, Boland Coast Renosterveld, Swartland Coast Renosterveld, Overberg Coast Renosterveld, 
Genadendal Grassy Fynbos and Gifberg Mountain Fynbos Complex- Fynbos biome BHUs that are heavily transformed do not 
achieve a target and occur in lowland sites and are associated with high literacy (>80%), high unemployment rate (>40%), low 
average personal income (<R1000), large population size (>3000), a small amount of arable land (<1%). 
 
Group E - Langebaan Fynbos and Hopefield Sand Plain Fynbos- Fynbos biome BHUs that achieve 10% target, occurring in the 
lowland sites, high literacy (>80%), high unemployment rate (>40%) and large population size (>2000) and a good average personal 
income (>1000). 
 
Group F - South Dune Pioneer and Rooiberg Mountain Fynbos Complex- Less transformed BHUs that do not achieve a target, high 
unemployment (>40%), low average personal income (<R1000). 
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Group G - Suurbrak Grassy Fynbos, Breede Fynbos, Ashton Inland Renosterveld, De Hoop Limestone Fynbos, Southern Langeberg 
Mountain Fynbos Complex, Koo Langeberg Mountain Fynbos Complex, Caledon Mountain Fynbos Complex, Uniondale Inland 
Renosterveld, - BHUs that have high unemployment rate (>40%), low average personal income (<R1000) and a large population size 
(>4000). 
 
Group H - Waboomsberg Mountain Fynbos Complex, Robertson Broken Veld, Sundays Mesic Succulent Thicket, Addo Xeric 
Succulent Thicket, Cape Flats Fynbos, Touws Vygieveld, Kamanassie Mountain Fynbos Complex, Knersvlakte Vygieveld, 
Hawequas Mountain Fynbos Complex, Tanqua Vygieveld, Piketberg Mountain Fynbos Complex, Swartruggens Mountain Fynbos, 
Kouebokkeveld Inland Renosterveld, Matroosberg Mountain Fynbos Complex and Namaqualand Strandveld- BHUs that do not 
achieve a target, high literacy (>80%), very high unemployment rate (>40%), low average personal income (<R1000), many 
households (>1000) and very large population size (>4000). 
 
Group I - Kogelberg Mountain Fynbos Complex, Agulhas Fynbos, Hagelkraal Limestone Fynbos, Knysna Afromontane Forest, 
Blackheath Sand Plain Fynbos, Springfield Sand Plain Fynbos and Cape Peninsula Mountain Fynbos Complex  
- BHUs that are less transformed, high literacy (>80%). 
 
Group J - Elgin Fynbos, Stilbaai Fynbos, Canca Limestone Fynbos, South West Dune, Klein River Mountain Fynbos Complex, 
Goukamma Fynbos, Albertinia Sand Plain Fynbos, Potberg Mountain Fynbos Complex and Zuurberg Grassy Fynbos- BHUs that are 
associated very small number of households (<500) and a small population size (<2000). 
 
Swellendam Forest- BHU that is less transformed and achieves the target, high unemployment, many households, low average 
personal income, large population and very low arable land. 
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Figure 4.8 A dendogram showing groups of transformed not protected BHUs with associated socio-economic conditions. 
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Group A - Perdeberg Fynbos, Canca Limestone Fynbos, Stilbaai Fynbos, Agulhas Fynbos, Klein River Mountain Fynbos Complex, 
Alexandria Indian Ocean Forest, South Dune Pioneer- BHUs less transformed, high literacy (>80%), a reasonable average personal 
income (>R1000), high unemployment rate (>40%), small number of households (<800) and a small population size (<2000). 
 
Group B - Niewoudtville Inland Renosterveld and Loeriesfontein Broken Veld- BHUs that are associated with a high percentage 
literacy (>80%), very high unemployment rate (>50%), very low average personal income (<R600), few households (<300), a small 
population size (<1000) and no arable land. 
 
Group C - Hagelkraal Limestone Fynbos, Genadendal Grassy Fynbos, Klawer Vygieveld, Springfield Sand Plain Fynbos, 
Bredasdorp Mountain Fynbos Complex and Blanco Fynbos- BHUs that are heavily transformed and are associated with high literacy 
(>80%), high unemployment rate (>40%), small population size (<2000) and a small amount of arable land (<1%). 
 
Group D - Riversdale Coast Renosterveld, Overberg Coast Renosterveld, Boland Coast Renosterveld, Blackheath Sand Plain Fynbos 
and Albertinia Sand Plain Fynbos- Heavily transformed BHUs that fall within the Fynbos biome and are associated with very high 
literacy (>80%), a low average personal income (<R1000), a large population size (>2000), and a small amount of arable land (<1%). 
 
Group E - South East Dune, Aloes Mesic Succulent Thicket, Goukamma Mesic Succulent Thicket and St Francis Fynbos- BHUs 
that are associated with very high literacy (>80%), small number of households (>100), a reasonable average personal income 
(>R1500), few households (>400) and a small population (>2000). 
 
Group F - Laingsberg Vygieveld, Klein Swartberg Mountain Fynbos Complex, Rooiberg Mountain Fynbos Complex, Groot 
Winterhoek Mountain Fynbos Complex, Lamberts Bay Strandveld and Roggeveld Inland Renosterveld - BHUs that are less than 
20% transformed, high unemployment rate, very low average personal income, many households and a large population size. 
 
Group G - Swartland Coast Renosterveld, Leipodtville Sand Plain Fynbos, Waveren-Bokkeveld Inland Renosterveld, Hopefield 
Sand Plain Fynbos, Algoa Grassy Fynbos, Cannaland Inland Renosterveld and Gouritz Mesic Succulent Thicket – Heavily 
transformed BHUs associated with a high literacy (>80%), high unemployment rate (>40%), many households (>500) and a large 
population size (>4000). 
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Group H - Outeniqua Mountain Fynbos Complex, Oudtshoorn Broken Veld, Hawequas Mountain Fynbos, Tsitsikamma Mountain 
Fynbos Complex, Southern Langeberg Mountain Fynbos Complex, Montagu Inland Renosterveld, Kango Inland Renosterveld, 
Spekboom Xeric Succulent Thicket, Witrantjies Broken Veld, Kouga Mountain Fynbos Complex, Cederberg Mountain Fynbos 
Complex, Keurbooms Grassy Fynbos, Franschoek Mountain Fynbos Complex and Gifberg Mountain Fynbos Complex- BHUs that 
are less than 30% transformed, high literacy (>80%), low average personal income (>R1000), many households (>500) and a large 
population size (>2000). 
 
Group I - Zuurberg Grassy Fynbos, Baviaanskloof Mountain Fynbos Complex, Matjies Inland Renosterveld, Willowmore Xeric 
Succulent Thicket, Groot Swartberg Mountain Fynbos Complex, Prince Albert Broken Veld and Witteberg Mountain Fynbos 
Complex- BHUs that are not heavily transformed, high literacy (>80%), very high unemployment rate (>40%), low average personal 
income (<R1000), many households (>500) and a large population size (>3000). 
 
Group J - Steyterville, Gamka Broken Veld, Moodenaars Vygieveld, Knersvlakte Vygieveld and Bokkeveld Inland Renosterveld- 
BHUs that are not heavily transformed with very low percentage of land not protected, high literacy (>80%), high unemployment rate 
(>40%), many households (>500), very low average personal income (<R600), large population size (>3000), a small amount of land 
in agriculture (<1%).  
 
Group K - Piketberg Mountain Fynbos Complex, Cockscomb Mountain Fynbos Complex, Waboomsberg Mountain Fynbos 
Complex, Humansdorp Grassy Fynbos, Olifants River Mountain Fynbos Complex, De Hoop Limestone Fynbos and Sundays 
Succulent Thicket- BHUs that are less transformed, high literacy (>80%), high unemployment rate (>40%), very high number of 
households (>1000), very low average personal income (<R700) and large population size (>4000). 
 
Group L - Robertson Broken Veld, Ashton Inland Renosterveld and Langkloof Fynbos – BHUs that are less transformed, high 
literacy (>80%), high unemployment rate (>40%), low average personal income (<800), highest number of households (>1000), large 
population size (>2000), and a small amount of arable land (<1%). 
 
Group M - Cape Flats Fynbos, Breede Fynbos, Suurbrak Grassy Fynbos, Kromme Fynbos and Gamtoos Mesic Succulent Thicket- 
BHUs that are heavily transformed with very high percentage of land not conserved, high literacy rate (>80%), very high 
unemployment rate (>45%), many households (>1000), very low average personal income (<R700), and a very large population size 
(>4000). 
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Group N - Namaqualand Strandveld, Addo Xeric Succulent Thicket, Matroosberg Mountain Fynbos Complex, Little Karoo Broken 
Veld, Touws Vygieveld, Kouebokkeveld Inland Renosterveld, Western Mountain Vygieveld, Kamanassie Mountain Fynbos 
Complex, Swartruggens Mountain Fynbos Complex, Riviersonderend Mountain Fynbos Complex and Koo Langeberg Mountain 
Fynbos Complex- BHUs that are less transformed, with very low percentage of land not protected, high literacy (>80%), very high 
unemployment rate (>45%), very low average personal income (<R700), highest number of households (>1000),  very large 
population size (>4000). 
 
Knysna Forest – BHU that is heavily transformed, high literacy (92%), high unemployment, many households, low average personal 
income, large population size and low agriculture. 
 
Caledon Mountain Fynbos Complex – BHU that is less transformation, high literacy, high unemployment rate, many households, low 
average personal income and large population size 
 
Cape Peninsula Mountain Fynbos Complex – BHU that occur with the Fynbos Biome, less transformed and very low percentage of 
land not conserved, very high literacy, low unemployment arte, many households, very high average personal income and large 
population, no agriculture. 
 
Sundays Mesic Succulent Thicket- BHU that occur within the Thicket Biome less transformation, high literacy, very high 
unemployment rate, many households, very low average personal income, high population. 
 
Uniondale Inland Renosterveld – BHU that occur within the Fynbos Biome, high literacy, very high unemployment rate, many 
households, very low average personal income, large population size and small amount of arable. 
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Figure 4.9 Map showing the Unemployment (%) of the inhabitants of the Western Cape  
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Appendix 2.1 The breakdown of IUCN Protected Area Categories (I – VI) and the percentage of land conserved of all the 
countries of the world.  
 
Country name 
 
Continent 
% 
conserved
Category 
I 
Category 
II 
Category 
III 
Category 
IV 
Category 
V 
Category 
VI 
Afghanistan Asia 0.34 0 2 0 6 0 0
Albania Asia 2.32 4 6 4 0 3 4
Algeria Africa 0.06 4 9 0 4 0 0
Andorra Europe 1.00 0 0 0 0 0 0
Angola Africa 6.12 0 6 0 2 1 0
Anguilla North America 0 0 0 0 0 0 0
Antigua & Barbuda North America 17.33 0 0 5 0 3 0
Argentina South America 4.32 25 60 5 38 10 99
Armenia Europe 3.34 4 1 0 0 0 0
Aruba North America 0 0 0 0 0 0 0
Australian Capital 
Territory 
Australia
0.02 0 6 0 0 0 0
Austria Europe 29.15 2 3 4 379 278 0
Azerbaijan Europe 6.82 14 0 0 20 0 0
Bahamas North America 25.48 1 10 0 28 0 0
Bahrain Asia 4.57 1 0 0 2 0 0
Bangladesh Asia 0.74 0 0 0 7 2 0
Barbados North America 0.8 1 1 1 3 0 0
Belarus Europe 0.25 0 0 337 32 0 0
Belgium Europe 2.81 0 0 0 58 5 3
 
 
Country name % Category Category Category Category Category Category 
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Continent conserved I II III IV V VI
Belize North America 37.94 4 7 2 20 0 13
Benin Africa 10.73 0 2 0 0 0 3
Bermuda North America 99.99 0 0 0 14 0 0
Cuba North America 18.09 9 9 0 22 30 0
Cyprus Europe 9.17 0 1 0 6 3 0
Czech Republic Europe 1.90 0 2 120 477 0 0
Denmark Europe 4.24 27 0 0 41 0 0
Djibouti Africa 0.60 1 1 0 0 0 0
Dominica North America 30.08 0 3 0 1 0 3
Dominican Republic North America 17.95 0 11 4 1 9 10
Ecuador South America 51.07 10 8 1 3 2 3
Egypt Africa 0.80 4 1 0 11 0 0
El Salvador North America 0.28 0 1 0 1 0 0
Equatorial Guinea Africa 0.00 0 0 0 0 0 0
Eritrea Africa 3.11 0 0 0 3 0 0
Estonia Europe 12.92 0 4 1 60 150 0
Ethiopia Africa 17.06 0 13 0 8 0 17
Falkland Islands South America 1.28 22 0 0 13 0 0
Finland Europe 15.82 21 29 1 107 1 9
Former Yugoslav 
Republic of 
Macedonia 
Europe
7.20 0 3 15 5 3 0
France Europe 0.30 27 5 20 750 14 0
French Guiana South America 1.30 2 0 0 0 0 0
Gabon Africa 2.80 0 0 0 4 0 0
Gambia Africa 3.33 0 3 0 3 0 0
 
Country name  % Category Category Category Category Category Category 
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Continent conserved I II III IV V VI 
Georgia Europe 2.30 16 2 0 0 0 0
Germany Europe 0.00 0 0 0 0 0 0
Ghana Africa 5.30 1 6 0 3 0 6
Gibraltar Europe 14.86 0 0 0 0 1 0
Greece Europe 2.39 0 6 4 16 13 0
Greenland Europe 49.19 1 1 0 0 0 0
Grenada North America 1.91 0 0 0 0 0 1
Guadeloupe North America 22.79 0 1 0 1 1 1
Guatemala North America 19.16 9 9 13 0 7 4
Guinea Africa 0.66 2 1 0 0 0 0
Guinea Bissau Africa 0.00 0 0 0 0 0 0
Guyana South America 2.79 0 1 0 0 0 0
Haiti North America 0.4 0 2 0 0 6 0
Honduras Europe 10.17 0 21 7 50 0 1
Hong Kong Asia 8.25 0 0 0 0 1 0
Hungary Europe 6.99 0 5 0 118 60 0
Iceland Europe 10.08 2 3 12 40 20 0
India Asia 0.03 0 8 0 24 0 0
Indonesia Asia 14.98 149 31 10 43 68 496
Iran Asia 3.85 0 4 5 8 38 0
Iraq Asia 1.00 0 0 0 8 0 0
Ireland Europe 0.96 0 9 0 66 0 0
Italy Europe 7.30 8 10 14 266 88 0
Ivory Coast Africa 0.00 0 0 0 0 0 0
Jamaica North America 12.23 0 2 3 0 0 132
Japan Asia 6.70 15 15 0 51 13 0
 
Country name  % Category Category Category Category Category Category 
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Continent conserved I II III IV V VI 
Jordan Asia 3.29 1 0 0 5 5 0
Kazakhstan Asia 2.73 8 3 0 60 0 0
Kenya Africa 7.71 0 36 0 13 0 18
Korea Democratic 
people's Republic 
Asia
0.00 0 0 0 0 0 0
Korea, Republic Of Asia 7.01 0 0 0 10 20 0
Kuwait Asia 1.69 1 0 0 3 1 0
Kyrgyzstan Asia 3.29 6 5 0 66 0 0
Laos Asia 11.80 0 0 0 17 0 0
Latvia Europe 13.08 5 1 12 110 27 50
Lebanon Asia 0.50 0 2 0 0 1 0
Lesotho Africa 0.26 0 0 0 0 1 0
Liberia Africa 1.00 0 0 0 0 1 0
Libya Arab 
Jamahiriy 
Africa
0.00 0 0 0 0 0 0
Liechtenstein Europe 36.13 0 0 0 9 1 0
Lithuania Europe 3.76 1 5 0 30 7 0
Luxembourg Europe 13.96 0 0 0 18 1 0
Madagascar Africa 1.96 11 6 0 22 0 6
Malawi Africa 9.03 0 5 0 4 0 0
Malaysia Asia 4.50 107 17 1 12 1 1
Maldives Asia 0.00 0 0 0 0 0 0
Mali Africa 3.61 0 1 1 11 0 0
Malta Europe 2.63 2 0 1 1 0 0
Martinique North America 58.61 0 0 0 4 1 0
 
 
Country name  % Category Category Category Category Category Category 
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Continent conserved I II III IV V VI 
Mauritania Africa 1.68 1 2 0 3 0 0
Mauritius Africa 12.27 3 2 0 4 0 0
Mexico North America 10.88 3 57 3 23 27 29
Moldova, Republic 
Of 
Europe
0.11 10 49 9 32 30 42
Monaco Europe 6.17 0 0 0 2 0 0
Mongolia Asia 11.58 12 8 21 1 0 0
Morocco Africa 0.77 2 0 0 7 2 0
Mozambique Africa 8.81 0 5 0 6 0 2
Myanmar Asia 0.26 0 0 0 0 2 0
Namibia Africa 13.58 0 10 3 1 6 1
Nepal Asia 8.78 0 8 0 4 0 2
New South Wales Australia 0.47 58 74 0 5 2 0
Northern Territory Australia 0.68 2 13 1 7 8 0
Nicaragua North America 12.22 2 3 2 58 0 1
Niger Africa 0.00 0 0 0 0 0 0
Nigeria Africa 3.35 8 6 0 13 0 0
Norway Europe 30.49 17 20 0 21 24 0
Oman Asia 10.84 0 1 0 2 0 0
Pakistan Asia 3.56 0 4 0 66 3 2
Panama North America 22.9 0 15 2 11 2 1
Papua New Guinea Asia 2.26 0 3 0 3 0 19
Paraguay South America 3.57 2 18 8 5 1 3
Peru South America 5.17 0 8 8 0 5 13
Philippines Asia 4.87 2 5 0 1 11 0
 
 
Country name  % Category Category Category Category Category Category 
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Continent conserved I II III IV V VI 
Portugal Europe 6.23 6 0 8 0 14 0
Poland Europe 9.49 1 15 0 397 68 0
Puerto Rico North America 3.45 0 0 0 21 0 1
Qatar Asia 0.16 0 2 0 2 0 0
Queensland Australia 5.90 8 104 10 51 8 1
Reunion Africa 4.90 0 0 0 11 0 3
Romania Europe 4.63 19 15 16 98 8 0
Russia Asia 3.19 81 34 6 90 1 0
Rwanda Africa 16.36 0 2 0 4 0 0
Saint Lucia North America 35.35 1 1 1 28 0 14
San Marino Europe 0.03 0 0 0 0 0 0
Sao Tome & Principe Africa 0.00 0 0 0 0 0 0
Saudi Arabia Asia 42.18 2 6 1 7 49 7
Senegal Africa 11.15 0 6 0 6 0 2
Seychelles Africa 99.99 4 7 0 1 0 7
Sierra Leone Africa 2.19 0 0 0 2 0 4
Slovakia Europe 1.00 0 0 0 0 0 0
Slovenia Europe 5.85 0 1 2 0 28 0
Somalia Africa 0.82 0 0 0 2 0 8
South Africa Africa 5.33 7 26 11 339 0 15
South Australia Australia 2.18 0 70 0 15 6 0
Spain Europe 8.58 28 11 0 132 156 0
Sri Lanka Asia 12.75 29 24 0 26 0 0
St.kitts & Nevis North America 0 0 0 0 0 0 0
St.Vincent & Grenadine North America 0 0 0 0 0 0 0
 
 
Country name  % Category Category Category Category Category Category 
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Continent conserved I II III IV V VI 
Sudan Africa 4.87 6 2 0 3 0 16
Suriname South America 5.75 0 1 0 12 0 1
Swaziland Africa 4.08 0 0 0 2 0 3
Sweden Europe 8.29 65 22 0 137 110 0
Switzerland Europe 26.03 1 0 2 90 195 0
Syrian Arab Rep. Asia 0.00 0 0 0 0 0 0
Taiwan Asia 0.00 0 0 0 0 0 0
Tajikistan Asia 3.23 3 2 0 14 0 0
Tanzania Africa 0.00 0 0 0 0 0 0
Tasmania Australia 0.29 1 22 1 21 1 0
Thailand Asia 13.55 0 71 44 36 1 0
Togo Africa 7.61 0 3 0 6 0 0
Trinidad & Tobago South America 5.01 3 0 0 9 0 2
Tunisia Africa 0.29 0 6 0 1 0 0
Turkey Europe 1.53 17 19 2 17 9 14
Turkmenistan Asia 4.20 8 0 2 13 0 0
Turks & Caicos 
Islands 
North America
14.85 0 4 2 15 8 0
U.S. Virgin Islands North America 0 0 0 0 0 0 0
Uganda Africa 20.51 0 7 0 25 4 17
Ukraine Europe 1.54 17 7 0 4 0 0
United Arab 
Emirates 
Asia
1.00 0 0 0 1 1 1
United Kingdom Europe 20.24 4 10 0 347 128 7
United States North America 20.56 721 181 257 636 1221 265
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Country name 
 
Continent 
% 
conserved 
Category 
I 
Category 
II 
Category 
III 
Category 
IV 
Category 
V 
Category 
VI 
Uruguay South America 0.27 0 0 2 0 10 0
Uzbekistan Asia 1.72 9 2 0 0 0 0
Venezuela South America 53.16 0 42 32 9 34 49
Victoria Australia 0.40 10 55 57 1 6 16
Vietnam Asia 0.00 0 0 0 0 0 0
Western Australia Australia 2.22 0 73 1 192 0 3
Yemen Asia 0.00 0 0 0 0 0 0
Yugoslavia Europe 3.31 28 6 10 31 29 0
Democratic Republic 
of Congo 
Africa
0.00 0 0 0 0 0 0
Zambia Africa 32.67 0 19 15 0 0 32
Zimbabwe Africa 0.00 0 0 0 0 0 0
 
KEY: 
 
Category I – include strict nature reserves, scientific reserves and wilderness areas, Category II – include National Parks, 
Nature reserves and indigenous state forests, Category III – include National or natural monuments, zoological and botanic 
gardens and sanctuaries, Category IV – include Habitat and wildlife management areas, Category V - include Protected 
landscape or Seascape, Category VI – include Managed resource or sustainable use areas. 
 
(The figures count the total number of reserves in each Protected Area category) 
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Appendix 2.2 The presentation of the socio economic profile of all the countries of the world (1994 & 2000 data) 
Country name 
Population_ 
1994 
Population_ 
2000 
Population
growth 
rate_1994 
Population
growth 
rate_2000 
Arable 
%_1994 
Arable 
%_2000 
% literacy_ 
1994 
% literacy_ 
2000 
Afghanistan 15513267 25,838,797 5.2 3.5 12.0 12.0 29.0 31.5 
Albania 1626315 3,490,435 1.8 0.3 21.0 21.0 72.0 93.0 
Algeria 22600957 31,193,917 2.5 1.74 3.0 3.0 50.0                61.6 
Andorra 1626315 3,490,435 1.8 0.3 21.0 21.0 72.0 93.0 
Angola 4830449 10,145,267 2.7 2.15 2.0 2.0 42.0                 42.0 
Anguilla 9200.0 11797.0 0.6 2.9 0.0 0.0 95.0 95.0 
Antigua & Barbuda 64794.0 66422.0 0.4 0.7 18.0 18.0 89.0 89.0 
Argentina 32712930.0 36955182.0 1.1 1.2 9.0 9.0 95.0 96.2 
Armenia 3611700 3,344,336 0.0 -0.3 0 17.0 0.0 99.0 
Aruba 66687.0 69539.0 0.6 0.7 0.0 7.0 0.0 97.0 
Australian Capital 
Territory 299,243 321,680 1.1 0.5 0.00 0.00 81.5 56.1 
Austria 7914127 8,131,111 0.3 0.3 17.0 17.0 99.0 98.0 
Azerbaijan 7021178 7,748,163 1.0 0.3 0.0 18.0 0.0 97.0 
Bahamas 264175.0 294982.0 1.4 1.0 1.0 1.0 90.0 98.2 
Bahrain 520653 634,137 3.2 1.8 2.0 1.0 77.0 85.2 
Bangladesh 109291000 129,194,224 2.3 1.6 67.0 73.0 35.0 38.1 
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Country name 
Unemploy
ment. 
rate_1994 
Unemploy
ment_ 
rate._2000 
Industrial 
growth._ 
1994 
Industrial 
growth. 
_2000 Debt Economy 
 
 
Level of 
development 
Afghanistan 0.0 8.0 6.2 28.5 not yet classified low income developing
Albania 0.0 14.0 0.0 7.0 less indebted
          low-middle  
income
 
developing
Algeria 26.0 30.0 0.9 7.0 moderately indebted
low-middle 
income developing
Andorra 25.0 40.0 16.8 4.6 less indebted middle income developing
Angola 0.0 40.0 0.0 4.2 severely indebted low income developing
Anguilla 0.0 0.0 5.1 0.0 severely indebted low income developing
Antigua & Barbuda 5.0 7.0 3.0 6.0 not yet classified 
upper - middle 
income developing
Argentina 8.6 14.0 1.0 1.0 severely indebted
upper - middle 
income developing
Armenia 0.0 20.0 0.0 0.0 less indebted
low - middle 
income developing
Aruba 1.6 0.6 0.0 0.0 not yet classified high income developing
Australian Capital 
Territory 
10
5 0.0 0.0 less indebted low income
developing
Austria 5.4 4.4 8.5 2.3 not yet classified high income developed
Azerbaijan 0.0 20.0 0.0 3.0 less indebted low income developing
Bahamas 11.0 9.0 0.0 0.0 not yet classified high income developing
Bahrain 9.0 15.0 3.8 3.4 not yet classified high income developing
Bangladesh 30.0 35.2 4.1 2.5 less indebted low income developing
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Country name 
Population_ 
1994 
Population_ 
2000 
Population
growth 
rate_1994 
Population
growth 
rate_2000 
Arable 
%_1994 
Arable 
%_2000 
% literacy_ 
1994 
% literacy_ 
2000 
Barbados 255200.0 274540.0 0.1 0.6 77.0 37.0 99.0 97.4 
Belarus 10222649 10,366,719 0.4 -0.2 0.0 29.0 99.0 98.0 
Belgium 10222649 10,366,719 0.4 -0.2 0.0 29.0 99.0 98.0 
Belize 205000.0 249183.0 3.6 2.8 2.0 2.0 91.0 70.3 
Benin 4304000 6,395,919 3.3 3.03 12.0 13.0 23.0 37.0 
Bermuda 61220.0 62997.0 1.5 0.8 0.0 6.0 98.0 98.0 
Bhutan 1596000 2,005,222 2.0 2.2 2.0 2.0 1.0 42.2 
Bolivia 6420792.0 8152620.0 2.4 1.8 3.0 2.0 78.0 83.1 
Bosnia & Herzegovina 3707000 3,835,777 0.0 3.1 50.0 14.0 90.0 0.0 
Botswana 1326796 1,576,470 2.7 0.76 2.0 1.0 23.0 69.8 
Brazil 150367000.0 172860370.0 1.8 0.9 7.0 5.0 81.0 83.3 
British Virgin Islands 18000.0 19615.0 1.1 2.3 20.0 20.0 98.0 97.8 
Brunei Darussalam 267800 336,376 6.3 2.2 1.0 1.0 77.0 88.2 
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Country name 
Unemploy
ment. 
rate_1994 
Unemploy
ment_ 
rate._2000 
Industrial 
growth._ 
1994 
Industrial 
growth. 
_2000 Debt Economy 
 
 
Level of 
development 
Barbados 18.0 12.0 -1.5 0.8 not yet classified 
upper - middle 
income developing
Belarus 0.0 2.3 0.0 8.0 less indebted
low-middle 
income developing
Belgium 8.5 9.0 2.3 -1.0 not yet classified high income developed
Belize 12.0 14.3 9.7 -4.4 severely indebted
upper - middle 
income developing
Benin 0.0 0.0 0.0 -0.7 moderately indebted low income developing
Bermuda 2.0 0.0 0.0 0.0 less indebted
upper - middle 
income developing
Bhutan 0.0 0.0 0.0 9.3 severely indebted low income developing
Bolivia 21.5 11.4 5.0 4.0 less indebted
low -middle 
income developing
Bosnia & 
Herzegovina 0.0 40.0 0.0 10.0 less indebted
low-middle 
income developing
Botswana 25.0 40.0 16.8 4.6 less indebted middle income developing
Brazil 4.4 7.5 -8.9 -2.6 severely indebted
low - middle 
income developing
British Virgin 
Islands 0.0 3.0 4.0 4.0 not yet classified 
upper - middle 
income developing
Brunei Darussalam 2.5 4.9 12.9 4.0 not yet classified high income developing
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Country name 
Population_ 
1994 
Population_ 
2000 
Population
growth 
rate_1994 
Population
growth 
rate_2000 
Arable 
%_1994 
Arable 
%_2000 
% literacy_ 
1994 
% literacy_ 
2000 
Bulgaria 8990741 7,796,694 -0.2 -1.2 34.0 43.0 93.0 98.0 
Burkina Faso 9190791 11,946,065 3.1 2.71 10.0 13.0 18.0 19.2 
Burundi 5292793 6,054,714 3.2 3.15 10.0 44.0 30.0 35.3 
Cambodia 5816469 12,212,306 2.2 2.3 16.0 13.0 35.0 35.0 
Cameroon 10446409 15,421,937 2.7 2.47 13.0 13.0 54.0 63.4 
Cape Verde 341491 401,343 3.0 0.98 9.0 11.0 66.0 71.6 
Cayman Islands 25355.0 34763.0 4.2 2.2 0.0 0.0 98.0 98.0 
Central African 
Republic 2463614 3,512,751 2.6 1.77 3.0 3.0 27.0 60.0 
Chad 6098000 8,424,504 2.1 3.31 2.0 3.0 30.0 48.1 
Chile 13599428.0 15153797.0 1.5 1.2 7.0 5.0 93.0 95.2 
China 1130510638 1,261,832,482 1.6 0.9 10.0 10.0 73.0 81.5 
Colombia 27837932.0 39685655.0 2.1 1.7 4.0 4.0 87.0 91.3 
Comoros 335150 578,400 3.5 3.05 35.0 35.0 48.0 57.3 
Congo 1909248 2,830,961 3.0 2.23 2.0 0.0 57.0 74.9 
Costa Rica 2488749.0 3710558.0 2.5 1.7 6.0 6.0 93.0 94.8 
Croatia 4511000 4,282,216 0.1 0.9 32.0 21.0 96.0 97.0 
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Country name 
Unemploy
ment. 
rate_1994 
Unemploy
ment_ 
rate._2000 
Industrial 
growth._ 
1994 
Industrial 
growth. 
_2000 Debt Economy 
 
 
Level of 
development 
Bulgaria 2.0 15.0 -10.7 -3.0 moderately indebted
low-middle 
income developing 
Burkina Faso 0.0 40.0 0.0 4.2 severely indebted low income developing 
Burundi 0.0 0.0 5.1 0.0 severely indebted low income developing 
Cambodia 0.0 2.8 0.0 0.0 moderately indebted low income developing 
Cameroon 18.0 30.0 -6.4.0 0 severely indebted low income developing 
Canada 8.1 7.6 -2.7 4.3 not yet classified high income developed 
Cayman Islands 1.0 5.1 0.0 0.0 not yet classified high income developing 
Central African 
Republic 30.0 6.0 0.8 0.0 severely indebted low income developing 
Chad 0.0 0.0 12.9 5.0 moderately indebted low income developing 
Chile 6.0 9.0 1.0 -1.3 moderately indebted 
upper - middle 
income developing 
China 2.6 10.0 7.6 8.8 less indebted
low-middle 
income developing 
Colombia 10.4 20.0 5.0 -7.0 moderately indebted 
low-middle 
income developing 
Comoros 16.0 20.0 3.4 1.0 severely indebted low income developing 
Congo 0.0 0.0 1.2 0.0 severely indebted low income developing 
Costa Rica 6.0 7.5 4.4 24.5 less indebted
upper - middle 
income developing 
Croatia 0.0 20.0 0.0 -2.0 moderately indebted
upper - middle 
income developing 
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Country name 
Population_ 
1994 
Population_ 
2000 
Population
growth 
rate_1994 
Population
growth 
rate_2000 
Arable 
%_1994 
Arable 
%_2000 
% literacy_ 
1994 
% literacy_ 
2000 
Cuba 10743694.0 11141997.0 1.0 0.4 23.0 24.0 94.0 95.7 
Cyprus 725000 758,363 1.0 0.6 40.0 12.0 90.0 94.0 
Czech Republic 10328017 10,272,179 0.2 -0.1 0.0 41.0 99.0 99.9 
Denmark 5170270 5,336,394 -0.1 0.3 61.0 60.0 99.9 100.0 
Djibouti 62892 451,442 2.6 1.45 0.0 0.0 48.0 46.2 
Dominica 71183.0 71540.0 1.7 -1.14 9.0 9.0 94.0 94.0 
Dominican Republic 5545741.0 8442533.0 2.0 1.6 23.0 9.0 83.0 82.1 
Ecuador 10740799.0 12920092.0 2.3 2.0 6.0 6.0 86.0 90.1 
Egypt 55163000 68,359,979 2.3 1.72 3.0 2.0 48.0 51.4 
El Salvador 4845588.0 6122515.0 2.0 1.9 27.0 9.0 73.0 71.5 
Equatorial Guinea 348150 474,214 2.6 2.47 8.0 5.0 50.0 78.5 
Eritrea 3345000 4,135,933 3.5 3.86 0.0 12.0 0.0 25.0 
Estonia 1570432 1,431,471 0.0 -0.6 0.0 25.0 1.0 100.0 
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Country name 
Unemploy
ment. 
rate_1994 
Unemploy
ment_ 
rate._2000 
Industrial 
growth._ 
1994 
Industrial 
growth. 
_2000 Debt Economy 
 
 
Level of 
development 
Cuba 6.0 6.0 3.0 6.0 not yet classified 
low-middle 
income developing 
Cyprus 2.3 9.7 6.5 7.5 not yet classified high income developing 
Czech Republic 0.0 9.0 0.0 -4.0 less indebted
upper - middle 
income developing 
Denmark 9.5 5.7 2.1 1.5 not yet classified high income developed 
Djibouti 40.0 50.0 0.1 3.0 less indebted
low-middle 
income developing 
Dominica 10.0 20.0 4.5 -10 severely indebted
upper - middle 
income developing 
Dominican Republic 29.0 13.8 2.3 6.3 less indebted
lower - middle 
income developing 
Ecuador 7.0 12.0 0.7 2.4 severely indebted
low-middle 
income developing 
Egypt 15.0 11.8 3.0 5.0 less indebted
low-middle 
income developing 
El Salvador 10.0 7.7 2.4 3.5 less indebted
lower - middle 
income developing 
Equatorial Guinea 0.0 30.0 -2.7 7.4 moderately indebted
low-middle 
income developing 
Eritrea 0.0 0.0 0.0 0.0 less indebted low income developing 
Estonia 0.0 11.7 0.0 3.0 severely indebted
upper - middle 
income developing 
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Country name 
Population_ 
1994 
Population_ 
2000 
Population
growth 
rate_1994 
Population
growth 
rate_2000 
Arable 
%_1994 
Arable 
%_2000 
% literacy_ 
1994 
% literacy_ 
2000 
Ethiopia 56899600 64,117,452 3.1 2.76 12.0 12.0 62.0 35.5 
Falkland Islands 2050.0 2826.0 0.0 2.4 0.0 0.0 0.0 90.1 
Finland 5067620 5,167,486 0.3 0.2 8.0 8.0 100.0 100.0 
Former Yugoslav 
Republic of 
Macedonia 2055997 2,041,467 0.0 0.0 0.0 24.0 90.0 0.0 
France 57526521 59,329,691 0.4 0.4 32.0 33.0 99.0 99.0 
French Guiana 114808.0 172605.0 3.3 2.9 0.0 0.0 82.0 83.0 
Gabon 462000 1,208,436 1.4 1.08 1.0 1.0 61.0 63.2 
Gambia 687817 1,367,124 3.1 3.2 16.0 18.0 27.0 38.6 
Georgia 5400841 5,019,538 0.0 0.0 0.0 9.0 0.0 99.0 
Germany 79364504 82,797,408 0.4 0.3 34.0 33.0 99.0 99.0 
Ghana 12296081 19,533,560 3.2 1.87 5.0 12.0 60.0 64.5 
Gibraltar 28744 29,481 0.1 0.9 0.0 0.0 0.0 80.0 
Greece 10313687 10,601,527 0.2 0.2 23.0 19.0 93.0 95.0 
Greenland 55419 56,309 1.2 0.1 0.0 0.0 0.0 0.0 
Greenland 55419 56,309 1.2 0.1 0.0 0.0 0.0 0.0 
Grenada 89088.0 89018.0 -0.4 -.036 15.0 27.0 98.0 98.0 
Guadeloupe 368796.0 426493.0 0.8 1.1 18.0 15.0 90.0 90.0 
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Country name 
Unemploy
ment. 
rate_1994 
Unemploy
ment_ 
rate._2000 
Industrial 
growth._ 
1994 
Industrial 
growth. 
_2000 Debt Economy 
 
 
Level of 
development 
Ethiopia 0.0 0.0 2.3 0.0 severely indebted low income developing 
Falkland Islands 0.0 0.0 0.0 0.0 less indebted low income  developing 
Finland 3.4 10.0 -2.0 4.8 not yet classified high income developed 
Former Yugoslav 
Republic of 
Macedonia 0.0 35.0 0.0 -2.2 less indebted
low-middle 
income developing 
France 9.0 11.0 3.7 2.0 not yet classified high income developed 
French Guiana 15.0 21.4 0.0 0.0 less indebted low income  developing 
Gabon 0.0 21.0 1.0 2.3 severely indebted low income developing 
Gambia 0.0 0.0 6.7 0.0 moderately indebted low income developing 
Georgia 0.0 14.5 0.0 0.0 moderately indebted
low - middle 
income developing 
Germany 7.1 10.9 3.3 0.9 not yet classified high income developed 
Ghana 1.9 20.0 7.4 4.2 moderately indebted low income developing 
Gibraltar 0.0 13.5 0.0 0.0 less indebted low income developing 
Greece 9.0 9.9 -1.0 0.0 not yet classified high income developed 
Greenland 9.0 10.5 0.0 0.0 not yet classified high income developing 
Grenada 25.0 15.0 5.8 0.7 moderately indebted
upper - middle 
income developing 
Guadeloupe  38.0 27.8 0.0 0.0 moderately indebted
upper - middle 
income developing 
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Country name 
Population_ 
1994 
Population_ 
2000 
Population
growth 
rate_1994 
Population
growth 
rate_2000 
Arable 
%_1994 
Arable 
%_2000 
% literacy_ 
1994 
% literacy_ 
2000 
Guatemala 9197351.0 12639939.0 2.5 2.6 12.0 14.0 55.0 55.0 
Guinea 3510000 7,466,200 2.5 1.95 6.0 2.0 24.0 35.9 
Guinea Bissau 943000 1,285,715 2.4 2.4 11.0 11.0 36.0 53.9 
Guyana 758619.0 697286.0 -0.4 -0.1 3.0 2.0 95.0 98.1 
Haiti 6486048.0 6867995.0 2.3 1.4 20.0 12.0 53.0 45.0 
Honduras 4248561.0 6249598.0 2.9 2.5 14.0 20.0 73.0 72.7 
Hong Kong 5919000 7,116,302 0.6 1.4 7.0 6.0 77.0 92.2 
Hungary 10323708 10,138,844 -0.1 -0.3 54.0 51.0 99.0 99.0 
Iceland 261103 276,365 1.0 0.6 0.0 0.0 100.0 99.9 
India 849638000 1,014,003,817 1.9 1.6 55.0 56.0 48.0 52.0 
Indonesia 179247783 224,784,210 1.8 1.6 8.0 10.0 77.0 83.8 
Iran 55837163 65,619,636 3.6 0.8 8.0 10.0 54.0 72.1 
Iraq 17250267 22,675,617 3.9 2.9 12.0 12.0 60.0 58.0 
Ireland 3525719 3,797,257 -0.3 1.2 14.0 13.0 98.0 98.0 
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Country name 
Unemploy
ment. 
rate_1994 
Unemploy
ment_ 
rate._2000 
Industrial 
growth._ 
1994 
Industrial 
growth. 
_2000 Debt Economy 
 
 
Level of 
development 
Guatemala 35.0 7.5 4.0 0.0 less indebted
low-middle 
income developing
Guinea 0.0 0.0 0.0 3.2 severely indebted low income developing
Guinea Bissau 0.0 0.0 -1.7 2.6 severely indebted low income developing
Guyana 1.3 12.0 -10.0 7.1 severely indebted
low-middle 
income developing
Haiti 50.0 70.0 0.3 0.6 less indebted low income developing
Honduras 15.0 12.0 2.9 9.0 moderately indebted
lower - middle 
income developing
Hong Kong 1.8 6.0 1.7 1.0 not yet classified high income developing
Hungary 1.7 10.0 -7.9 6.0 moderately indebted
upper - middle 
income developing
Iceland 1.8 2.4 -0.8 0.0 not yet classified high income developed
India 20.0 0.0 5.0 6.0 less indebted low income developing
Indonesia 3.0 20.0 11.6 1.5 severely indebted
low - middle 
income developing
Iran 30.0 25.0 0.0 5.7 less indebted
low-middle 
income developing
Iraq 5.0 0.0 0.5 0.0 not yet classified
low-middle 
income developing
Ireland 16.6 5.5 4.7 10.0 not yet classified high income developed
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1994 
Population_ 
2000 
Population
growth 
rate_1994 
Population
growth 
rate_2000 
Arable 
%_1994 
Arable 
%_2000 
% literacy_ 
1994 
% literacy_ 
2000 
Italy 57746163 57,634,327 0.2 0.1 32.0 31.0 97.0 98.0 
Ivory Coast 10815694 15,980,950 3.9 2.58 9.0 10.0 54.0 48.5 
Jamaica 2392130.0 2652689.0 0.9 0.5 19.0 15.0 98.0 85.0 
Japan 124451938 126,549,976 0.4 0.2 13.0 11.0 99.0 99.0 
Jordan 4012000 4,998,564 4.2 3.1 4.0 4.0 80.0 86.6 
Kazakhstan 16721113 16,733,227 0.0 0.0 0.0 12.0 0.0 98.0 
Kenya 6486048.0 6867995.0 2.3 1.4 20.0 12.0 53.0 45.0 
Korea Democratic 
people's Republic 23048000 21,687,550 1.9 1.4 18.0 14.0 0.0 99.0 
Korea, Republic Of 43663405 47,470,969 0.8 0.9 21.0 19.0 96.0 98.0 
Kuwait 2142600 1,973,572 3.6 3.4 0.0 0.0 74.0 78.6 
Kyrgyzstan 4451824 4,685,230 2.3 1.4 0.0 7.0 0.0 97.0 
Laos 2962000 5,497,459 2.2 2.5 4.0 3.0 84.0 57.0 
Latvia 2631567 2,404,926 0.0 -0.8 1.0 27.0 1.0 100.0 
Lebanon 2126325 3,578,036 1.4 1.4 21.0 21.0 80.0 86.4 
Lesotho 1617998 2,143,141 2.6 1.65 10.0 11.0 59.0 71.3 
Liberia 2101628 3,164,156 3.4 1.94 1.0 1.0 40.0 38.3 
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Country name 
Unemploy
ment. 
rate_1994 
Unemploy
ment_ 
rate._2000 
Industrial 
growth._ 
1994 
Industrial 
growth. 
_2000 Debt Economy 
 
 
Level of 
development 
Italy 11.0 11.5 -0.1 1.9 not yet classified high income developed 
Ivory Coast 14.0 0.0 -6.0 15.0 less indebted low income developing 
Jamaica 18.2 15.5 3.0 0.0 severely indebted
lower- middle 
income developing 
Japan 2.1 4.7 4.6 0.0 not yet classified high income developed 
Jordan 30.0 30.0 -15.0 -3.4 severely indebted
low-middle 
income developing 
Kazakhstan 0.0 13.7 0.0 2.2 moderately indebted
low-middle 
income developing 
Kenya 0.0 50.0 5.4 0.0 moderately indebted low income developing 
Korea Democratic 
people's Republic 0.0 0.0 0.0 0.0 not yet classified low income developing 
Korea, Republic Of 2.5 6.3 8.6 22.0 not yet classified high income developing 
Kuwait 0.0 1.8 3.0 1.0 not yet classified high income developing 
Kyrgyzstan 0.0 6.0 0.0 0.0 severely indebted low income developing 
Laos 21.0 5.7 8.0 7.5 severely indebted low income developing 
Latvia 1.0 9.6 0.0 -5.0 severely indebted
upper-middle 
income developing 
Lebanon 35.0 18.0 0.0 0.0 severely indebted
upper - middle 
income developing 
Lesotho 23.0 80.0 7.8 19.7 less indebted low income developing 
Liberia 43.0 70.0 1.5 0.0 less indebted low income developing 
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Country name 
Population_ 
1994 
Population_ 
2000 
Population
growth 
rate_1994 
Population
growth 
rate_2000 
Arable 
%_1994 
Arable 
%_2000 
% literacy_ 
1994 
% literacy_ 
2000 
Libya Arab Jamahiriy 4231600 5,115,450 3.0 2.42 1.0 1.0 64.0 76.2 
Liechtenstein 27714 32,207 0.6 1.1 25.0 24.0 100.0 48.5 
Lithuania 3741671 3,620,756 0.0 -0.3 0.0 35.0 0.0 85.0 
Luxembourg 378400 437,389 1.1 1.3 24.0 24.0 100.0  
Madagascar 7603790 15,506,472 3.2 3.02 4.0 4.0 80.0 80.0 
Malawi 8556200 10,385,849 1.8 1.61 25.0 34.0 22.0 58.0 
Malaysia 18180853 21,793,293 2.4 2.0 3.0 3.0 78.0 83.5 
Maldives 238363 301,475 3.7 3.1 10.0 10.0 92.0 93.2 
Mali 7696348 10,685,948 2.4 2.98 2.0 2.0 32.0 31.0 
Malta 362977 391,670 0.8 0.7 38.0 38.0 84.0 88.0 
Martinique 370756.0 414516.0 0.9 1.0 10.0 14.0 93.0 93.0 
Mauritania 2147778 2,667,859 3.1 2.94 1.0 0.0 34.0 37.7 
Mauritius 1070128 1,179,368 0.8 0.89 54.0 49.0 61.0 82.9 
Mexico 81249645.0 100349766.0 2.2 1.5 12.0 8.0 87.0 89.6 
Moldova, Republic Of 4360475 4,430,654 0.9 0.0 0.0 53.0 0.0 96.0 
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Country name 
Unemploy
ment. 
rate_1994 
Unemploy
ment_ 
rate._2000 
Industrial 
growth._ 
1994 
Industrial 
growth. 
_2000 Debt Economy 
 
 
Level of 
development 
Libya Arab 
Jamahiriy 2.0 30.0 0.0 0.0 less indebted middle income developing 
Liechtenstein 0.1 1.8 0.0 0.0 not yet classified high income developing 
Lithuania 0.0 0.0 0.0 -14.0 moderately indebted
upper-middle 
income developing 
Luxembourg 1.3 2.7 -1.0 1.6 not yet classified high income developed 
Madagascar 0.0 0.0 5.2 5.0 severely indebted low income developing 
Malawi 0.0 0.0 4.9 0.0 severely indebted low income developing 
Malaysia 6.0 3.0 15.8 8.5 moderately indebted
upper - middle 
income developing 
Maldives 0.0 0.0 -5.0 4.4 less indebted
low-middle 
income developing 
Mali 0.0 0.0 19.9 0.6 severely indebted low income developing 
Malta 3.7 5.5 19.2 0.0 not yet classified high income developing 
Martinique 30.0 24.0 0.0 0.0 moderately indebted
upper - middle 
income developing 
Mauritania 21.0 23.0 4.4 7.2 severely indebted low income developing 
Mauritius 2.7 2.0 12.9 3.5 moderately indebted middle income developing 
Mexico 17.0 2.5 5.3 4.0 less indebted
upper - middle 
income developing 
Moldova, Republic 
Of 0.0 2.0 0.0 -10.0 moderately indebted low income developing 
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1994 
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2000 
Population
growth 
rate_1994 
Population
growth 
rate_2000 
Arable 
%_1994 
Arable 
%_2000 
% literacy_ 
1994 
% literacy_ 
2000 
Monaco 27063 31,693 0.9 0.5 0.0 0.0 0.0 99.0 
Mongolia 2043400 2,650,952 2.7 1.5 1.0 1.0 90.0 82.9 
Myanmar 38541119 41,734,853 2.0 0.6 15.0 15.0 81.0 83.1 
Morocco 26069000 30,122,350 2.1 1.74 18.0 21.0 50.0 43.7 
Mozambique 14548400 19,104,696 4.6 1.47 4.0 4.0 33.0 40.1 
Myanmar 38541119 41,734,853 2.0 0.6 15.0 15.0 81.0 83.1 
Namibia 1409920 1,771,327 3.6 1.57 1.0 1.0 38.0 38.0 
Nepal 17143503 24,702,119 2.4 2.3 17.0 17.0 26.0 27.5 
New South Wales 6,038,696 6,609,304 1.3 1.04 0.79 0.81 77.8 70 
Northern Territory 195,101 200,019 2.4 1.3 0.88 0.88 77.5 55.6 
Nicaragua 3745031.0 4812569.0 2.8 2.2 9.0 12.0 57.0 65.7 
Niger 7248100 10,075,511 3.4 2.75 3.0 3.0 28.0 13.6 
Nigeria 55670055 123,337,822 3.0 2.67 31.0 33.0 51.0 57.1 
Norway 4286401 4,481,162 0.5 0.5 3.0 3.0 99.0 100.0 
Oman 2017591 2,533,389 3.5 3.5 0.0 0.0 0.0 80.0 
Pakistan 84253644 141,553,775 2.5 2.2 26.0 27.0 35.0 37.8 
Panama 2562922.0 2808268.0 2.1 1.3 6.0 9.0 88.0 90.8 
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Country name 
Unemploy
ment. 
rate_1994 
Unemploy
ment_ 
rate._2000 
Industrial 
growth._ 
1994 
Industrial 
growth. 
_2000 Debt Economy 
 
 
Level of 
development 
Monaco 0.0 3.1 0.0 0.0 not yet classified high income developing 
Mongolia 10.0 4.5 0.0 3.2 moderately indebted low income developing 
Myanmar 9.6 7.1 2.6 0.0 severely indebted low income developing 
Morocco 16.0 19.0 4.0 2.0 moderately indebted
low-middle 
income developing 
Mozambique 50.0 0.0 5.0 39.0 severely indebted low income developing 
Myanmar  9.6 7.1 2.6 0.0 severely indebted low income developing 
Namibia 30.0 40.0 0.0 10.0 less indebted
low-middle 
income developing 
Nepal 5.0 1.0 6.0 0.0 moderately indebted low income developing 
New South Wales 8.7 4.7 0.0 0.0 less indebted high income developed 
Northern Territory 1 4.1 0.0 0.0 severely indebted low income developing 
Nicaragua 35.0 10.5 -7.0 3.2 severely indebted
low-middle 
income developing 
Niger 0.0 0.0 3.0 0.0 severely indebted low income developing 
Nigeria 0.7 28.0 7.2 0.0 severely indebted low income developing 
Norway 5.2 2.9 3.6 0.7 not yet classified high income developed 
Oman 0.0 0.0 18.0 2.0 less indebted
upper - middle 
income developing 
Pakistan 10.0 7.0 7.5 3.8 moderately indebted low income developing 
Panama 20.0 13.1 4.8 0.4 severely indebted
upper - middle 
income developing 
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Arable 
%_1994 
Arable 
%_2000 
% literacy_ 
1994 
% literacy_ 
2000 
Papua New Guinea 3727250 4,926,984 2.3 2.5 0.0 0.1 52.0 72.2 
Paraguay 4039165.0 5585828.0 2.9 2.6 20.0 6.0 90.0 92.1 
Peru 21998261.0 27012899.0 2.0 1.8 3.0 3.0 85.0 88.7 
Philippines 62868212 81,159,644 2.1 2.1 26.0 19.0 88.0 94.6 
Poland 9845900 10,048,232 0.1 -0.04 32.0 26.0 98.0 99.0 
Portugal 38309226 38,646,023 0.3 0.2 46.0 47.0 85.0 87.4 
Puerto Rico 3620419.0 3915798.0 0.1 0.6 8.0 7.0 89.0 89.0 
Qatar 369079 744,483 5.3 3.4 0.0 1.0 76.0 79.4 
Queensland 3,368,850 3,635,121 2.25 1.7 1.93 1.89 78.3 62.3 
Reunion 195,101 200,019 2.4 1.3 0.88 0.88 77.5 55.6 
Romania 22788969 22,411,121 0.5 -0.04 43.0 41.0 96.0 97.0 
Russia 148310174 146,001,176 0.0 0.0 0.0 8.0 0.0 98.0 
Rwanda 7149215 7,229,129 3.8 1.14 29.0 35.0 50.0 60.5 
Saint Lucia 148183.0 156260.0 2.2 1.2 8.0 4.0 67.0 67.0 
San Marino 23576 26,937 0.6 1.5 17.0 17.0 96.0 96.0 
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Country name 
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ment. 
rate_1994 
Unemploy
ment_ 
rate._2000 
Industrial 
growth._ 
1994 
Industrial 
growth. 
_2000 Debt Economy 
 
 
Level of 
development 
Papua New Guinea 5.0 0.0 0.0 0.0 moderately indebted low income developing 
Paraguay 12.0 12.0 5.9 -4.0 less indebted
low-middle 
income  developing 
Peru 20.0 7.7 -21.0 1.2 severely indebted
low-middle 
income developing 
Philippines 9.3 9.6 1.9 1.7 moderately indebted
low-middle 
income developing 
Poland 6.1 11.0 -23.0 4.5 less indebted
upper - middle 
income developing 
Portugal 5.5 4.6 4.9 2.9 not yet classified high income developed 
Puerto Rico 14.9 13.0 1.6 0.0 not yet classified high income developing 
Qatar 0.0 0.0 0.6 0.0 not yet classified high income developing 
Queensland 8.6 8 0.0 0.0 less indebted high income developed 
Reunion 35.0 42.8 0.0 0.0 less indebted low income developing 
Romania 1.0 11.0 -20.0 -8.7 less indebted
low-middle 
income developing 
Russia 0.0 12.4 0.0 8.1 moderately indebted
low-middle 
income developing 
Rwanda 0.0 0.0 1.2 8.7 severely indebted low income developing 
Saint Lucia 16.0 15.0 3.5 -8.9 less indebted
low-middle 
income developing 
San Marino 6.5 3.6 0.0 0.0 not yet classified high income developing 
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Country name 
Population_ 
1994 
Population_ 
2000 
Population
growth 
rate_1994 
Population
growth 
rate_2000 
Arable 
%_1994 
Arable 
%_2000 
% literacy_ 
1994 
% literacy_ 
2000 
Sao Tome & Principe 117504 159,883 3.0 3.16 1.0 2.0 57.0 73.0 
Saudi Arabia 17119000 22,023,506 4.2 3.3 0.0 2.0 62.0 62.8 
Senegal 6896808 9,987,494 3.1 2.94 27.0 12.0 38.0 33.1 
Seychelles 72254 79,326 0.9 0.49 4.0 2.0 58.0 58.0 
Sierra Leone 3222901 5,232,624 2.6 3.67 25.0 7.0 21.0 41.4 
Slovakia 5318178 5,407,956 0.0 0.1 0.0 31.0 99.0 0.0 
Slovenia 1990623 1,927,593 0.0 0.1 0.0 12.0 90.0 99.0 
Somalia 8954000 7,253,137 3.3 2.9 2.0 2.0 24.0 24.0 
South Africa 30986920 43,421,021 2.7 0.5 10.0 10.0 76.0 81.8 
South Australia 1,427,936 1,514,854 0.3 0.4 0.75 0.78 80.7 58.5 
Spain 39141219 39,996,671 0.3 0.1 31.0 30.0 95.0 97.0 
Sri Lanka 17619000 19,238,575 1.2 0.9 16.0 14.0 86.0 90.2 
St.kitts & Nevis 44380.0 38819.0 0.4 1.0 22.0 8.0 98.0 97.0 
St. Vincent & 
Grenadine 97845.0 115461.0 1.4 0.4 38.0 22.0 96.0 96.0 
Sudan 24941000 35,079,814 3.0 2.84 5.0 5.0 27.0 46.1 
Suriname 354860.0 431303.0 1.4 0.7 0.0 0.0 95.0 93.0 
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Country name 
Unemploy
ment. 
rate_1994 
Unemploy
ment_ 
rate._2000 
Industrial 
growth._ 
1994 
Industrial 
growth. 
_2000 Debt Economy 
 
 
Level of 
development 
Sao Tome & 
Principe 0.0 50.0 7.1 0.0 severely indebted low income developing 
Saudi Arabia 0.0 0.0 -1.1 1.0 not yet classified
upper - middle 
income developing 
Senegal 3.5 40.0 4.7 7.0 moderately indebted low income developing 
Seychelles 9.0 0.0 7.0 0.0 less indebted middle income developing 
Sierra Leone 0.0 0.0 -19.0 0.0 severely indebted low income developing 
Slovakia 0.0 20.0 0.0 0.9 moderately indebted
upper - middle 
income developing 
Slovenia 0.0 7.1 0.0 2.0 not yet classified high income developing 
Somalia 0.0 0.0 -5.0 0.0 severely indebted low income developing 
South Africa 22.0 30.0 0.0 -5.0 less indebted middle income developing 
South Australia 8.6 5.7 0.0 0.0 less indebted high income developed 
Spain 16.3 16.0 3.5 2.7 not yet classified high income developed 
Sri Lanka 20.0 9.5 6.0 6.3 moderately indebted
low-middle 
income developing 
St. kitts & Nevis 15.0 4.5 3.5 0.0 moderately indebted
upper - middle 
income developing 
St. Vincent & 
Grenadine 30.0 22.0 1.0 -0.9 moderately indebted
upper - middle 
income developing 
Sudan 0.0 30.0 0.7 5.0 severely indebted low income developing 
Suriname 33.0 20.0 16.4 6.5 less indebted low-middle developing 
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income 
 
 
 
Country name 
Population_ 
1994 
Population_ 
2000 
Population
growth 
rate_1994 
Population
growth 
rate_2000 
Arable 
%_1994 
Arable 
%_2000 
% literacy_ 
1994 
% literacy_ 
2000 
Swaziland 681059 1,083,289 2.7 2.02 8.0 11.0 55.0 76.7 
Sweden 8692013 8,873,052 0.4 0.0 7.0 7.0 99.0 99.0 
Switzerland 6875364 7,262,372 0.6 0.3 10.0 10.0 99.0 99.0 
Syrian Arab Republic. 13393000 16,305,659 3.8 2.6 28.0 28.0 64.0 70.8 
Taiwan 20878000 22,191,087 1.1 0.8 24.0 24.0 91.2 94.0 
Tajikistan 5092603 6,440,732 0.0 2.1 0.0 6.0 0.0 98.0 
Tanzania 21733000 35,306,126 3.4 2.57 5.0 3.0 46.0 67.8 
Tasmania 459,659 472,931 0.2 1 0.02 0.02 79.6 56.5 
Thailand  57760000 61,230,874 1.4 0.9 34.0 34.0 93.0 93.8 
Togo 1949493 5,018,502 3.6 2.7 25.0 38.0 43.0 51.7 
Trinidad & Tobago 1227443.0 1175523.0 1.1 -0.5 14.0 15.0 95.0 97.9 
Tunisia 0 9,593,402 2.1 1.17 20.0 19.0 65.0 66.7 
Turkey 56473035 65,666,677 2.2 1.3 30.0 32.0 81.0 82.3 
Turkmenistan 3522717 4,518,268 0.0 1.9 1.0 3.0 0.0 98.0 
Turks & Caicos 
Islands 11465.0 17502.0 2.2 3.6 2.0 2.0 98.0 98.0 
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Country name 
Unemploy
ment. 
rate_1994 
Unemploy
ment_ 
rate._2000 
Industrial 
growth._ 
1994 
Industrial 
growth. 
_2000 Debt Economy 
 
 
Level of 
development 
Swaziland 0.0 22.0 0.0 3.7 less indebted
low-middle 
income developing 
Sweden 1.6 10.5 -2.0 3.0 not yet classified high income developed 
Switzerland 0.5 2.8 2.1 3.3 not yet classified high income developed 
Syrian Arab 
Republic. 0.0 15.0 17.0 0.2 severely indebted
low-middle 
income developing 
Taiwan 1.7 2.9 4.7 7.5 less indebted low income developing 
Tajikistan 0.0 5.7 0.0 5.0 severely indebted low income developing 
Tanzania 0.0 0.0 4.2 8.4 severely indebted low income developing 
Tasmania 11.3 5.5 0.0 0.0 severely indebted low income developing 
Thailand  4.9 4.5 14.0 12.6 moderately indebted
low-middle 
income developing 
Togo 2.0 0.0 4.9 0.0 moderately indebted low income developing 
Trinidad & Tobago 20.0 14.2 5.2 7.5 less indebted
upper - middle 
income developing 
Tunisia 15.4 16.5 5.0 8.0 moderately indebted
low-middle 
income developing 
Turkey 10.4 7.3 5.9 -5.2 severely indebted
low-middle 
income developing 
Turkmenistan 0.0 0.0 0.0 0.0 moderately indebted
low-middle 
income developing 
Turks & Caicos 12.0 10.0 0.0 0.0 moderately indebted upper - middle developing 
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Islands income
 
 
 
Country name 
Population_ 
1994 
Population_ 
2000 
Population
growth 
rate_1994 
Population
growth 
rate_2000 
Arable 
%_1994 
Arable 
%_2000 
% literacy_ 
1994 
% literacy_ 
2000 
U.S. Virgin Islands 101809.0 120917.0 0.7 1.1 15.0 15.0 0.0 0.0 
Uganda 16671705 23,317,560 3.7 2.72 23.0 25.0 48.0 61.8 
Ukraine 51801907 49,153,027 0.0 -0.83 0.0 58.0 0.0 98.0 
United Arab Emirates 862000 2,369,153 5.7 1.6 0.0 0.0 68.0 79.2 
United Kingdom 57998400 59,511,464 0.3 0.3 29.0 25.0 99.0 99.0 
United States 257907937.0 275562673.0 0.8 0.9 20.0 19.0 97.0 97.0 
Uruguay 3094214.0 3334074.0 0.6 0.8 8.0 7.0 96.0 97.3 
Uzbekistan 19810077 24,755,519 0.0 1.6 0.0 9.0 0.0 99.0 
Venezuela 20248826.0 23542649.0 2.4 1.6 3.0 4.0 88.0 91.1 
Victoria 4,373,520 4,822,663 0.9 1.2 0.17 0.17 79.8 67.2 
Vietnam 64375762 78,773,873 2.1 1.5 22.0 17.0 88.0 93.7 
Western Australia 1,726,095 1,906,114 1.8 1.4 1.51 1.37 73.8 60.5 
Yemen 0 17,479,206 3.2 3.4 6.0 3.0 38.0 38.0 
Yugoslavia 10394026 690,139,929 0.6 -11.5 28.0 1.0 90.0 0.0 
Democratic Republic 
of Congo 30981382 51,964,999 3.3 3.19 3.0 3.0 72.0 77.3 
Zambia 7818447 9,582,418 3.5 1.95 7.0 7.0 73.0 78.2 
Zimbabwe 8687327 11,342,521 2.9 0.26 7.0 7.0 67.0 85.0 
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Country name 
Unemploy
ment. 
rate_1994 
Unemploy
ment_ 
rate._2000 
Industrial 
growth._ 
1994 
Industrial 
growth. 
_2000 Debt Economy 
 
 
Level of 
development 
U.S. Virgin Islands 2.0 4.9 12.0 0.0 not yet classified high income developing 
Uganda 0.0 0.0 15.0 9.3 severely indebted low income developing 
Ukraine 0.0 4.3 0.0 4.3 less indebted
low - middle 
income developing 
United Arab 
Emirates 0.0 0.0 -9.3 0.0 not yet classified high income developing 
United Kingdom 5.7 6.0 0.0 -0.3 not yet classified high income developed 
United States 5.5 4.2 1.0 2.4 not yet classified high income developed 
Uruguay 8.8 12.0 -2.1 -4.0 severely indebted
upper - middle 
income developing 
Uzbekistan 0.0 15.0 0.0 6.0 moderately indebted low income developing 
Venezuela 10.4 18.0 -11.0 0.5 less indebted
upper - middle 
income developing 
Victoria 9.9 5.4 0.0 0.0 less indebted high income developed 
Vietnam 33.0 25.0 10.0 10.3 less indebted low income developing 
Western Australia 7.5 5.7 0.0 0.0 less indebted high income developed 
Yemen 13.0 30.0 2.0 0.0 less indebted low income developing 
Yugoslavia 16.0 30.0 -10.9 -22.0 less indebted
low-middle 
income developing 
Democratic 
Republic of Congo 0.0 0.0 -3.0 0.0 severely indebted middle income developing 
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Zambia 0.0 25.0 2.9 -4.0 severely indebted low income developing 
Zimbabwe 20.0 50.0 4.7 0.0 moderately indebted low income developing 
Appendix 2.3 The species richness, the amount of threatened species and climatic conditions of the world countries (1996 & 
2000 data). 
 
Country name 
Threatened 
plant 
species_1997 
Total 
plant 
species_ 
1997 
Threatened 
Animal 
species 
_1996 
Total 
animal 
species 
1996 
Threatened 
plant 
species 
_2000  
Total 
plant 
species 
_2000 
Threatened 
animal 
species_2000
Total 
animal 
species 
_2000 Climate 
Afghanistan 4 4,000 27 48 1 2 27 49
Arid-
semiarid 
Albania 79 3,031 20 41
0
1
21
46
mild 
temperate 
Algeria 141 3,164 36 51
2
3
32
48
Arid-
semiarid 
Andorra 0 0 2 2 0 0 5 5 Temperate 
Angola 30 5,185 6 96 19 25 43 98 Semiarid 
Anguilla 0 0 5 8 3 3 4 6 Tropical 
Antigua & Barbuda 3 845 6 9 4 4 6 9 Tropical 
Argentina 247 9,372 90 184 41 54 95 189 Temperate 
Armenia 31 0 18 36 0 1 24 44 Continental 
Aruba 0 0 5 5 0 0 4 4 Tropical 
Australian Capital 
Territory 
113 1 83 1 1 1 1 1 Humid 
oceanic 
and 
subtropical 
 
Austria 23 3,100 61 110 3 3 63 112 Temperate 
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Country name 
Threatened 
plant 
species_ 
1997 
Total 
plant 
species
_ 1997 
Threatened 
Animal 
species 
_1996 
Total 
animal 
species 
1996 
Threatened 
plant 
species 
_2000  
Total 
plant 
species 
_2000 
Threatened 
animal 
species_  
2000 
Total 
animal 
species 
_2000 Climate 
Azerbaijan 28 0 33 56 0 2 37 60 Dry, semiarid 
Bahamas 31 1,111 17 26 4 4 16 27 Tropical 
Bahrain 0 0 2 4 0 0 8 13 Arid 
Bangladesh 24 5,000 61 110 12 13 65 101 Tropical 
Barbados 2 572 3 7 2 2 3 7 Tropical 
Belarus 0 0 14 40
0 
0
14
43
Continental & 
maritime 
Belgium 2 1,550 23 50 0 0 25 54 Temperate 
Belize 57 2,894 16 34 28 31 15 37 Tropical 
Benin 4 2,201 12 33 11 13 10 34 Tropical, semiarid 
Bermuda 10 167 28 28 4 4 32 33 Sub-tropical 
Bhutan 23 5,468 36 71 7 10 33 52 Tropical 
Bolivia 227 17,367 55 128 70 82 54 117 Tropical - semi arid 
Bosnia & 
Herzegovina 64 0 25 44
1 
1
29
48 Mediterranean 
Botswana 7 2,151 12 47 0 3 12 48 Semiarid 
Brazil 1,358 56,215 240 411 338 420 271 425 Tropical 
British Virgin 
Islands 14 0 0 146
4 
4
9
11 Sub-tropical 
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Country name 
Threatened 
plant 
species_1997
Total 
plant 
species_ 
1997 
Threatened 
Animal 
species 
_1996 
Total 
animal 
species 
1996 
Threatened 
plant 
species 
_2000  
Total 
plant 
species 
_2000 
Threatened 
animal 
species_ 
2000 
Total 
animal 
species 
_2000 Climate 
Brunei Darussalam 25 6,000 29 69 99 119 29 116 Tropical 
Bulgaria 106 3,572 41 83 0 1 46 88 Temperate 
Burkina Faso 0 0 8 26 2 3 10 36 Tropical 
Burundi 0 0 14 38 2 4 15 31 Equatorial 
Cambodia 5 1 38 188 29 33 57 81 Tropical 
Cameroon 89 8,260 80 156 155 198 85 159 Tropical-semiarid 
Canada 278 3,270 40 64 1 3 51 90 Temperate 
Cape Verde 1 774 8 9 2 2 6 10 Temperate 
Cayman Islands 13 539 4 13 2 2 4 13 Tropical 
Central African 
Republic 1 3,602 13 51 10 14
16
55 Tropical 
Chad 12 1,600 19 42 2 3 24 53 Tropical, desert 
Chile 329 5,284 42 68 40 53 49 84 Temperate 
China 312 32,200 213 382 167 214 218 340
Tropical-Sub 
arctic 
Colombia 712 51,220 3 246 213 255 132 243 Tropical 
Comoros 4 721 16 23 5 5 18 23 Tropical 
Congo 3 6,000 16 51 33 38 19 53 Tropical 
Costa Rica 527 12,119 24 90 109 143 44 82
Tropical - 
subtropical 
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Country name 
Threatened 
plant 
species_ 
1997 
Total 
plant 
species
_ 1997 
Threatened 
Animal 
species 
_1996 
Total 
animal 
species 
1996 
Threatened 
plant 
species 
_2000  
Total 
plant 
species 
_2000 
Threatened 
animal 
species_ 
2000 
Total 
animal 
species 
_2000 Climate 
Croatia 6 0 43 66
0
0
44
68
Mediterranean 
& continental 
Cuba 888 6,522 36 63 160 166 46 73 Tropical 
Cyprus 51 1,682 11 21 1 1 9 18 Temperate 
Czech Republic 81 0 21 73 3 3 37 74 Temperate 
Denmark 2 1,450 15 35 3 3 17 39 Temperate 
Djibouti 2 641 8 16 2 3 9 22 Desert 
Dominica 57 1,228 7 12 11 11 8 13 Tropical 
Dominican 
Republic 136 5,657 12 54
29
30
33
57 Tropical 
Ecuador 824 19,362 54 214 197 226 129 211 Tropical 
Egypt 82 2,076 33 49 2 28 26 44 Desert 
El Salvador 42 2,911 9 21 23 28 8 22 Tropical 
Equatorial Guinea 312 32,200 213 382 167 214 218 340
Tropical-Sub 
arctic 
Eritrea 0 0 12 23
3
5 25 47
Desert, 
semiarid 
Estonia 2 0 10 29 0 0 11 30 Maritime 
Ethiopia 163 6,603 60 123 22 53 55 123 Tropical 
Falkland Islands 6 165 1 8 0 0 9 18 Temperate 
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Country name 
Threatened 
plant 
species_ 
1997 
Total 
plant 
species
_ 1997 
Threatened 
Animal 
species 
_1996 
Total 
animal 
species 
1996 
Threatened 
plant 
species 
_2000  
Total 
plant 
species 
_2000 
Threatened 
animal 
species_ 
2000 
Total 
animal 
species 
_2000 Climate 
Finland 6 1,102 17 44 1 1 18 45 Temperate 
Former Yugoslav 
Republic of 
Macedonia 0 0 20 40 0 0
23
45 Mediterranean 
France 195 4,630 89 140 2 2 96 155 Mediterranean 
French Guiana 98 5,625 18 44 16 19 16 36 Tropical 
Gabon 91 6,651 20 55 71 88 24 60 Tropical 
Gambia 1 974 6 30 3 3 7 29 Tropical 
Georgia 29 0 34 59 0 4 41 69 Mediterranean 
Germany 14 2,682 49 96 12 12 55 103 Temperate 
Ghana 103 3,725 27 75 115 125 23 78 Tropical 
Gibraltar 4 0 4 6 0 0 3 4 Mediterranean 
Greece 571 4,992 55 97 2 7 57 102 Temperate 
Greenland 5 529 2 5 1 1 7 16 Arctic-sub arctic 
Grenada 8 1,068 5 5 3 3 6 6 Tropical 
Guadeloupe 26 1,400 12 23 7 7 12 26 Sub-tropical 
Guatemala 355 8,681 29 68 77 89 29 65 Tropical 
Guinea 39 3,000 30 64 21 24 26 61 Tropical 
Guinea Bissau 0 0 9 32 4 4 5 28 Tropical 
Guyana 152 6,409 22 54 23 32 18 42 Tropical 
Haiti 100 5,242 24 53 27 28 28 59 Tropical 
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Country name 
Threatened 
plant 
species_ 
1997 
Total 
plant 
species
_ 1997 
Threatened 
Animal 
species 
_1996 
Total 
animal 
species 
1996 
Threatened 
plant 
species 
_2000  
Total 
plant 
species 
_2000 
Threatened 
animal 
species_ 
2000 
Total 
animal 
species 
_2000 Climate 
Honduras 96 5,680 20 53 108 115 23 58 Sub-tropical 
Hong Kong 9 1,984 16 26 4 5 14 22 Tropical moonson 
Hungary 30 2,214 56 97 1 1 52 93 Temperate 
Iceland 0 377 0 3 0 0 6 13 Temperate 
India 1,236 16,000 193 347 244 276 215 324 Tropical-temperate 
Indonesia 264 29,375 340 597 384 468 379 687 Tropical 
Iran 2 8,000 54 83 1 4 56 87
Semiarid & 
subtropical 
Iraq 0 0 25 42 0 0 27 48 Desert 
Ireland 1 950 6 15 1 1 8 25 Temperate 
Italy 311 5,599 75 128 3 4 92 147 Mediterranean 
Ivory Coast 94 3,660 34 74 101 113 33 75 Tropical 
Jamaica 744 3,308 28 45 206 281 34 53 Tropical 
Japan 707 5,565 132 192 11 15 150 209
Tropical_ 
temperate 
Jordan 9 2,100 15 27 0 0 20 40 Desert 
Kazakhstan 71 0 41 73 0 0 47 80
Continental,  
arid &  
semiarid 
Kenya 240 6,506 107 184 98 124 113 194 Tropical-arid 
 
 
 
 
 
 248
 
 
 
Country name 
Threatened 
plant 
species_ 
1997 
Total 
plant 
species
_ 1997 
Threatened 
Animal 
species 
_1996 
Total 
animal 
species 
1996 
Threatened 
plant 
species 
_2000  
Total 
plant 
species 
_2000 
Threatened 
animal 
species_ 
2000 
Total 
animal 
species 
_2000 Climate 
Korea Democratic 
people's Republic 4 2,898 27 46 3 4 33 53 Temperate 
Korea, Republic Of 66 0 27 43 0 2 39 63 Temperate 
Kuwait 0 0 6 10 0 0 9 19 Desert 
Kyrgyzstan 34 0 15 22 0 0 16 21
Dry  
continental, 
subtropical, 
temperate 
Laos 2 0 68 125 18 22 65 100
Tropical  
moonson 
Latvia 0 0 17 41 0 0 17 46 Maritime 
Lebanon 5 3,000 13 24 0 0 15 36 Mediterranean 
Lesotho 21 1,591 9 27 1 1 12 27 Temperate 
Liberia 25 2,200 30 61 46 47 31 65 Tropical 
Libya Arab 
Jamahiriy 57 1,825 16 25 1 1
13
24
Mediterranean, 
desert 
Liechtenstein 3 1,410 5 10 0 0 9 18 Continental 
Lithuania 1 0 15 42
0
0
15
45
Maritime & 
Continental 
Luxembourg 1 1,246 8 19 0 0 11 23 Continental 
Madagascar 306 9,505 120 157 162 189 140 185
Tropical, 
temperate, arid 
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Malawi 61 3,765 24 66 14 18 27 69 Subtropical 
 
 
Country name 
Threatened 
plant 
species_ 
1997 
Total 
plant 
species
_ 1997 
Threatened 
Animal 
species 
_1996 
Total 
animal 
species 
1996 
Threatened 
plant 
species 
_2000  
Total 
plant 
species 
_2000 
Threatened 
animal 
species_ 
2000 
Total 
animal 
species 
_2000 Climate 
Malaysia 490 15,500 107 203 681 865 124 272 Tropical 
Maldives 0 0 3 5 0 0 3 10 Tropical 
Mali 15 1,741 20 44
6
7
19
45
Subtropical - 
arid 
Malta 15 914 5 10 0 1 7 14 Mediterranean 
Martinique 44 1,287 8 19 0 0 8 22 Tropical 
Mauritania 3 1,100 20 36 0 0 14 32 Desert 
Mauritius 294 750 52 104 87 89 49 96 Tropical 
Mexico 1,593 26,071 247 388 161 183 258 398 Tropical - desert 
Liberia 25 2,200 30 61 46 47 31 65 Tropical 
Moldova, Republic 
Of 5 0 24 46
0
0
23
46
moderate 
winters, cool 
summers 
Monaco 0 0 0 388 0 0 0 2 Mediterranean 
Mongolia 0 2,272 29 51 0 0 31 60 Desert 
Morocco 186 3,675 39 54 2 4 34 52 Mediterranean  
Mozambique 89 5,692 41 98
36
45
46
105
Tropical - 
subtropical 
Myanmar 32 7,000 98 209 37 46 94 201
Tropical 
moonson 
Namibia 75 3,174 27 76 5 11 33 79 Desert 
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Country name 
Threatened 
plant 
species_ 
1997 
Total 
plant 
species
_ 1997 
Threatened 
Animal 
species 
_1996 
Total 
animal 
species 
1996 
Threatened 
plant 
species 
_2000  
Total 
plant 
species 
_2000 
Threatened 
animal 
species_ 
2000 
Total 
animal 
species 
_2000 Climate 
Nepal 20 6,973 61 121 6 8 59 99
Temperate-
subtropical 
New South Wales 234 1 76 1 545 5930 241 281
Desert, semi 
arid, humid 
oceanic and 
subtropical 
 
Northern Territory 914 4742 281 6619 1 1 1 1
Desert, semi 
arid and tropical 
 
Nicaragua 98 7,590 16 50 39 56 21 50 Tropical 
Niger 0 0 15 31 2 2 15 38 Desert, tropical 
Nigeria 37 4,715 40 100 119 135 39 101
Equatorial, 
tropical, arid 
Norway 12 1,715 16 39 2 11 21 49 Temperate 
Oman 30 1,204 22 27 6 11 28 46 Desert 
Pakistan 14 4,950 45 83 2 5 45 84
Desert, 
temperate, arctic 
Panama 1,302 9,915 37 92 0 0 48 93 Tropical 
Papua New Guinea 92 11,544 122 188 142 167 123 201 Tropical 
Paraguay 129 7,851 39 98
10
16
37
85
Subtropical-
temperate 
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Country name 
Threatened 
plant 
species_ 
1997 
Total 
plant 
species
_ 1997 
Threatened 
Animal 
species 
_1996 
Total 
animal 
species 
1996 
Threatened 
plant 
species 
_2000  
Total 
plant 
species 
_2000 
Threatened 
animal 
species_ 
2000 
Total 
animal 
species 
_2000 Climate 
Philippines 360 8,931 188 276 193 220 194 287 Tropical 
Portugal 269 5,050 97 134
15
22
116
156
Maritime 
temperate 
Poland 27 2,450 31 74 4 5 35 82 Temperate 
Puerto Rico 223 2,493 27 40 48 49 22 36 Tropical 
Qatar 0 0 3 3 0 0 7 12 Desert 
Queensland 1 1 1 1 345 8696 132 145
Semi arid, 
humid 
subtropical and 
oceanic 
 
Reunion 99 546 26 45 14 14 27 44 Tropical 
Romania 99 3,400 61 105 0 0 58 103 Temperate 
Russia 214 0 113 192 6 10 129 215
Continental, 
subarctic, tundra 
Rwanda 0 0 17 53 3 6 19 55 Temperate 
Saint Lucia 6 1,028 9 17 6 6 12 18 Tropical 
San Marino 0 0 0 0 0 0 0 0 Mediterranean 
Sao Tome & 
Principe 3 895 16 22 27 37 15 49 Tropical 
Saudi Arabia 7 2,028 23 45 3 4 25 49 Desert 
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Country name 
Threatened 
plant 
species_ 
1997 
Total 
plant 
species
_ 1997 
Threatened 
Animal 
species 
_1996 
Total 
animal 
species 
1996 
Threatened 
plant 
species 
_2000  
Total 
plant 
species 
_2000 
Threatened 
animal 
species_ 
2000 
Total 
animal 
species 
_2000 Climate 
Senegal 31 2,086 26 60 7 9 22 62 Tropical 
Seychelles 78 250 22 29 43 47 26 39 Tropical 
Sierra Leone 29 2,090 28 72 43 48 28 70 Tropical 
Slovakia 65 0 39 81 1 1 43 87 Temperate 
Slovenia 13 0 57 81
0
0
58
79
Mediterranean 
& continental 
Somalia 103 3,028 32 68 17 59 35 72 Desert 
South Africa 2,215 23,420 205 339 45 63 238 378
Semiarid, 
subtropical 
South Australia 1 1 1 1 785 3657 256 853
Desert, semi 
arid and 
subtropical  
 
Spain 985 5,050 105 185 14 25 113 202 Temperate 
Sri Lanka 455 3,314 43 80 280 287 53 98 Tropical 
St.kitts & Nevis 4 659 6 8 2 2 4 7 Tropical 
St.Vincent & 
Grenadine 9 1 7 9
4
4
8
15 Tropical 
Sudan 10 3,137 34 83 17 23 33 89 Tropical, desert 
Suriname 103 5,018 18 47 27 30 18 40 Tropical 
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Country name 
Threatened 
plant 
species_ 
1997 
Total 
plant 
species
_ 1997 
Threatened 
Animal 
species 
_1996 
Total 
animal 
species 
1996 
Threatened 
plant 
species 
_2000  
Total 
plant 
species 
_2000 
Threatened 
animal 
species_ 
2000 
Total 
animal 
species 
_2000 Climate 
Swaziland 42 2,715 11 38
3
6 9 36
Tropical - 
temperate 
Sweden 13 1,750 23 52 3 3 23 57 Temperate 
Switzerland 30 3,030 39 84 2 2 41 86 Temperate 
Syrian Arab Rep. 8 3,000 17 35 0 0 18 43 Desert 
Taiwan 325 3,568 33 66 58 68 47 72 Tropical 
Tajikistan 50 0 18 29 1 2 22 35 Continental 
Tanzania 436 10,008 132 212
236
255
143
222
Tropical - 
temperate 
Tasmania 291 700 71 190 110 2197 89 174
Humid oceanic  
 
Thailand 385 11,625 110 212 78 103 109 243 Tropical 
Togo 4 2,201 12 42
9
11
11
40
Tropical, 
semiarid 
Trinidad & Tobago 21 2,259 9 21 1 3 7 17 Tropical 
Tunisia 24 2,196 24 36
0
0
24
39
Temperate, 
desert 
Turkey 1,876 8,650 70 112 3 14 78 124 Temperate 
Turkmenistan 17 0 33 48 0 0 32 50
Subtropical 
desert 
Turks & Caicos 
Islands 2 448 7 9
2
2
7
10 Tropical 
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U.S. Virgin Islands 40 0 7 9 7 7 8 11 Sub-tropical 
 
 
Country name 
Threatened 
plant 
species_ 
1997 
Total 
plant 
species
_ 1997 
Threatened 
Animal 
species 
_1996 
Total 
animal 
species 
1996 
Threatened 
plant 
species 
_2000  
Total 
plant 
species 
_2000 
Threatened 
animal 
species_ 
2000 
Total 
animal 
species 
_2000 Climate 
Uganda 15 5,406 67 135
33
42
69
132
Tropical, 
semiarid 
Ukraine 52 0 52 94
0
0
54
102
Temperate 
continental 
United Arab 
Emirates 0 0 10 13 0 0 13 23 Desert 
United Kingdom 18 1,623 17 39 13 14 26 52 Temperate 
United States 4,669 19,473 854 1234 168 210 830 1286 Temperate 
Uruguay 15 2,278 17 34 1 2 24 48 Temperate 
Uzbekistan 41 0 22 34 0 1 26 41
Midlatitude 
desert, semiarid 
Venezuela 426 21,073 66 146 67 135 67 135 Tropical 
Victoria 
0 0 0 0
297 3593 176 249
Humid oceanic 
and subtropical  
 
Vietnam 341 10,500 101 185 126 149 103 152 Tropical 
Western Australia 0
0 0 0
350 8316 172 118
Desert and 
tropical 
 
Yemen 149 1,650 22 38 52 68 20 41 Desert 
Yugoslavia 155 5,351 53 96
1
2
48
87
Continental & 
Mediterranean 
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Democratic 
Republic of Congo 78 11,007 113 211
55
69
116
213 Tropical 
 
 
Country name 
Threatened 
plant 
species_ 
1997 
Total 
plant 
species
_ 1997 
Threatened 
Animal 
species 
_1996 
Total 
animal 
species 
1996 
Threatened 
plant 
species 
_2000  
Total 
plant 
species 
_2000 
Threatened 
animal 
species_ 
2000 
Total 
animal 
species 
_2000 Climate 
Zambia 12 4,747 27 73 8 11 29 76 Tropical 
Zimbabwe 100 4,440 20 62 14 22 24 66 Tropical 
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Appendix 3.1 Natural and socio-economic data arranged in an Excel format for Dashboard analysis 
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CHAPTER 4 
 
Appendix 4.1 The BHUs identified by Cowling et al., 1999 with associated vegetation types as classified in Mucina and 
Rutherford, 2004 
 
Broad Habitat unit Biome Vegetation types 
Addo Xeric Succulent Thicket Thicket Albany Alluvial Vegetation 
  Bokkeveld Sandstone Fynbos 
  Cape Vernal Pools 
  Coega Bontveld 
  Eastern Gwarrieveld 
  Eastern Lower Karoo 
  Groot Thicket 
  Grootrivier Quartzite Fynbos 
  Hantam Karoo 
  Kamiesberg Mountains Shrubland 
  Knersvlakte Shale Vygieveld 
  Kouga Sandstone Grassy Fynbos 
  Lower Karoo Gwarrieveld 
  Namaqualand Riviere 
  Nieuwoudtville Shale Renosterveld 
  Southern Karoo Riviere 
  Sundays Noorsveld 
  Sundays Thicket 
  Suurberg Quartzite Fynbos 
  Suurberg Shale Fynbos 
  Vanrhynsdorp Gannabosveld 
  Vanrhynsdorp Shale Renosterveld 
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Broad Habitat unit Biome Vegetation types 
Agulhas Fynbos / Thicket Mosaic Fynbos Agulhas Limestone Fynbos 
  Agulhas Sand Fynbos 
  Cape Coastal Lagoons 
  Cape Estuarine Salt Marshes 
  Cape Inland Salt Pans 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  De Hoop Limestone Fynbos 
  Elim Ferricrete Fynbos 
  Freshwater Lakes 
  Hangklip Sand Fynbos 
  Kogelberg Sandstone Fynbos 
  Overberg Dune Strandveld 
  Overberg Sandstone Fynbos 
  Potberg Sandstone Fynbos 
  Ruens Silcrete Renosterveld 
  Southern Coastal Forest 
  Western Shale Band Vegetation 
Albertinia Sand Plain Fynbos Fynbos Albertinia Sand Fynbos 
  Canca Limestone Fynbos 
  Cape Coastal Lagoons 
  Cape Inland Salt Pans 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  Eastern Ruens Shale Renosterveld 
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Broad Habitat unit Biome Vegetation types 
Albertinia Sand Plain Fynbos Fynbos Gamka Thicket 
  Groot Brak Dune Strandveld 
  Mossel Bay Shale Renosterveld 
  North Langeberg Sandstone Fynbos 
  Swellendam Silcrete Fynbos 
Alexandria Indian Ocean Forest Forest Albany Alluvial Vegetation 
  Albany Coastal Belt 
  Algoa Dune Strandveld 
  Algoa Sandstone Fynbos 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  Gamtoos Thicket 
  Kouga Sandstone Fynbos 
  Kouga Sandstone Grassy Fynbos 
  Loerie Conglomerate Fynbos 
 Southern Coastal Forest
Algoa Grassy Fynbos Fynbos Albany Coastal Belt 
  Algoa Dune Strandveld 
  Algoa Sandstone Fynbos 
  Groot Thicket 
  Humansdorp Shale Renosterveld 
  Kouga Sandstone Fynbos 
  Sundays Thicket 
Aloes Mesic Succulent Thicket Thicket Albany Alluvial Vegetation 
  Algoa Dune Strandveld 
  Cape Coastal Lagoons 
  Cape Estuarine Salt Marshes 
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Broad Habitat unit Biome Vegetation types 
Aloes Mesic Succulent Thicket Thicket Cape Seashore Vegetation 
  Gamtoos Thicket 
  Humansdorp Shale Renosterveld 
Ashton Inland Renosterveld Fynbos Breede Alluvium Fynbos 
  Breede Alluvium Renosterveld 
  Breede Quartzite Fynbos 
  Breede Sand Fynbos 
  Breede Shale Renosterveld 
  Cape Lowland Alluvial Vegetation 
  Eastern Ruens Shale Renosterveld 
  Elgin Shale Fynbos 
  Hawequas Sandstone Fynbos 
  Matjiesfontein Shale Renosterveld 
  Muscadel Alluvial Vegetation 
  North Hex Sandstone Fynbos 
  North Langeberg Sandstone Fynbos 
  North Sonderend Sandstone Fynbos 
  Northern Shale Band Vegetation 
  Robertson Granite Renosterveld 
  Robertson Karoo 
  South Hex Sandstone Fynbos 
  South Langeberg Sandstone Fynbos 
  South Sonderend Sandstone Fynbos 
  Western Ruens Shale Renosterveld 
  Western Shale Band Vegetation 
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Broad Habitat unit Biome Vegetation types 
Baviaanskloof Mountain Fynbos 
Complex Fynbos Albany Alluvial Vegetation 
  Baviaanskloof Shale Renosterveld 
  Eastern Gwarrieveld 
  Eastern Shale Band Vegetation 
  Gamtoos Thicket 
  Groot Thicket 
  Kouga Sandstone Fynbos 
  Kouga Sandstone Grassy Fynbos 
  Uniondale Shale Renosterveld 
Blackheath Sand Plain Fynbos Fynbos Atlantis Sand Fynbos 
  Boland Granite Fynbos 
  Cape Coastal Lagoons 
  Cape Flats Dune Strandveld 
  Cape Flats Sand Fynbos 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  Cape Winelands Shale Fynbos 
  Kogelberg Sandstone Fynbos 
  Lourensford Alluvium Fynbos 
  Peninsula Granite Fynbos 
  Peninsula Sandstone Fynbos 
  Peninsula Shale Renosterveld 
  Southern Afrotemperate Forest 
  Swartland Alluvium Fynbos 
  Swartland Granite Bulb Veld 
  Swartland Shale Renosterveld 
  Swartland Silcrete Renosterveld 
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Broad Habitat unit Biome Vegetation types 
Blanco Fynbos / Renosterveld Mosaic Fynbos Albertinia Sand Fynbos 
  Cape Coastal Lagoons 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  Gamka Thicket 
  Garden Route Granite Fynbos 
  Groot Brak Dune Strandveld 
  Mossel Bay Shale Renosterveld 
  North Langeberg Sandstone Fynbos 
  South Outeniqua Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Swellendam Silcrete Fynbos 
  Western Shale Band Vegetation 
Bokkeveld Mountain Fynbos Complex Fynbos Bokkeveld Sandstone Fynbos 
  Cape Vernal Pools 
  Hantam Karoo 
  Kamiesberg Mountains Shrubland 
  Knersvlakte Shale Vygieveld 
  Namaqualand Riviere 
  Nieuwoudtville Shale Renosterveld 
  Vanrhynsdorp Gannabosveld 
  Vanrhynsdorp Shale Renosterveld 
Boland Coast Renosterveld Fynbos Atlantis Sand Fynbos 
  Boland Granite Fynbos 
  Cape Flats Sand Fynbos 
  Cape Lowland Freshwater Wetlands 
  Cape Winelands Shale Fynbos 
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Broad Habitat unit Biome Vegetation types 
Boland Coast Renosterveld Fynbos Hawequas Sandstone Fynbos 
  Kogelberg Sandstone Fynbos 
  Lourensford Alluvium Fynbos 
  Olifants Sandstone Fynbos 
  Swartland Alluvium Fynbos 
  Swartland Alluvium Renosterveld 
  Swartland Granite Bulb Veld 
 Swartland Shale Renosterveld
  Swartland Silcrete Renosterveld 
  Western Shale Band Vegetation 
  Winterhoek Sandstone Fynbos 
Bredasdorp Mountain Fynbos Complex Fynbos Agulhas Limestone Fynbos 
  Agulhas Sand Fynbos 
  Cape Lowland Freshwater Wetlands 
  Elim Ferricrete Fynbos 
  Overberg Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Western Ruens Shale Renosterveld 
  Western Shale Band Vegetation 
Breede Fynbos / Renosterveld Mosaic Fynbos Breede Alluvium Fynbos 
  Breede Alluvium Renosterveld 
  Breede Quartzite Fynbos 
  Breede Sand Fynbos 
  Breede Shale Fynbos 
  Breede Shale Renosterveld 
  Hawequas Sandstone Fynbos 
  Robertson Karoo 
  Western Shale Band Vegetation 
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Broad Habitat unit Biome Vegetation types 
Caledon Swartberg Mountain Fynbos 
Complex Fynbos Greyton Shale Fynbos 
  Overberg Sandstone Fynbos 
  Western Ruens Shale Renosterveld 
  Western Shale Band Vegetation 
Canca Limestone Fynbos Fynbos Albertinia Sand Fynbos 
  Blombos Sand Strandveld 
  Canca Limestone Fynbos 
  Cape Coastal Lagoons 
  Cape Estuarine Salt Marshes 
  Eastern Ruens Shale Renosterveld 
  Gamka Thicket 
  Groot Brak Dune Strandveld 
  North Langeberg Sandstone Fynbos 
  Southern Coastal Forest 
Cannaland Inland Renosterveld Fynbos Eastern Little Karoo 
  Gamka Thicket 
  Little Karoo Quartz Vygieveld 
  Montagu Shale Renosterveld 
  North Langeberg Sandstone Fynbos 
  North Outeniqua Sandstone Fynbos 
  North Rooiberg Sandstone Fynbos 
  South Outeniqua Sandstone Fynbos 
  South Rooiberg Sandstone Fynbos 
  Uniondale Shale Renosterveld 
  Western Gwarrieveld 
  Western Little Karoo 
 
 
 
 
 
 272
 
Broad Habitat unit Biome Vegetation types 
Cape Flats Fynbos / Thicket Mosaic Fynbos Cape Flats Dune Strandveld 
  Cape Flats Sand Fynbos 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  Cape Winelands Shale Fynbos 
  Kogelberg Sandstone Fynbos 
  Lourensford Alluvium Fynbos 
  Southern Coastal Forest 
  Swartland Granite Bulb Veld 
  Swartland Shale Renosterveld 
Cape Peninsula Mountain Fynbos 
Complex Fynbos Cape Coastal Lagoons 
  Cape Flats Dune Strandveld 
  Cape Flats Sand Fynbos 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  Hangklip Sand Fynbos 
  Peninsula Granite Fynbos 
  Peninsula Sandstone Fynbos 
  Peninsula Shale Renosterveld 
  Southern Afrotemperate Forest 
Cederberg Mountain Fynbos Complex Fynbos Altimontane Sandstone Fynbos 
  Cederberg Sandstone Fynbos 
  Ceres Alluvium Fynbos 
  Citrusdal Vygieveld 
  Kouebokkeveld Shale Fynbos 
  Leipoldtville Sand Fynbos 
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Broad Habitat unit Biome 
 
Vegetation types 
Cederberg Mountain Fynbos Complex Fynbos Northern Shale Band Vegetation 
  Olifants Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Winterhoek Sandstone Fynbos 
Cockscomb Mountain Fynbos Complex Fynbos Albany Alluvial Vegetation 
  Gamtoos Thicket 
  Groot Thicket 
  Kouga Sandstone Fynbos 
  Kouga Sandstone Grassy Fynbos 
  Loerie Conglomerate Fynbos 
  Southern Afrotemperate Forest 
  Sundays Thicket 
De Hoop Limestone Fynbos Fynbos Agulhas Limestone Fynbos 
  Albertinia Sand Fynbos 
 Cape Inland Salt Pans 
  Cape Lowland Freshwater Wetlands 
  Central Ruens Shale Renosterveld 
  De Hoop Limestone Fynbos 
  Eastern Ruens Shale Renosterveld 
  Elim Ferricrete Fynbos 
  Freshwater Lakes 
  Overberg Dune Strandveld 
  Overberg Sandstone Fynbos 
  Potberg Ferricrete Fynbos 
  Potberg Sandstone Fynbos 
  Southern Coastal Forest 
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Broad Habitat unit Biome 
 
Vegetation types 
Elgin Fynbos / Renosterveld Mosaic Fynbos Kogelberg Sandstone Fynbos 
  Elgin Shale Fynbos 
Elim Fynbos / Renosterveld Mosaic Fynbos Agulhas Limestone Fynbos 
  Agulhas Sand Fynbos 
  Cape Inland Salt Pans 
  Cape Lowland Freshwater Wetlands 
  Central Ruens Shale Renosterveld 
  Elim Ferricrete Fynbos 
  Freshwater Lakes 
  Overberg Sandstone Fynbos 
  Southern Coastal Forest 
  Western Ruens Shale Renosterveld 
Franschhoek Mountain Fynbos Complex Fynbos Boland Granite Fynbos 
  Cape Winelands Shale Fynbos 
 Elgin Shale Fynbos 
  Hawequas Sandstone Fynbos 
  Kogelberg Sandstone Fynbos 
  Lourensford Alluvium Fynbos 
  Southern Afrotemperate Forest 
  Swartland Alluvium Fynbos 
  Swartland Granite Bulb Veld 
  Swartland Shale Renosterveld 
  Western Ruens Shale Renosterveld 
  Western Shale Band Vegetation 
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Broad Habitat unit Biome 
 
Vegetation types 
Gamka Broken Veld Nama Karoo Eastern Lower Karoo 
  Gamka Karoo 
  Gamka Thicket 
  Groot Thicket 
  Grootrivier Quartzite Fynbos 
  
Koedoesberge-Moordenaars Succulent 
Karoo 
  Prince Albert Succulent Karoo 
  Southern Karoo Riviere 
Gamtoos Mesic Succulent Thicket Thicket Albany Alluvial Vegetation 
  Albany Coastal Belt 
  Algoa Dune Strandveld 
  Baviaanskloof Shale Renosterveld 
  Cape Estuarine Salt Marshes 
  Cape Seashore Vegetation 
  Gamtoos Thicket 
  Groot Thicket 
  Kouga Sandstone Fynbos 
  Kouga Sandstone Grassy Fynbos 
  Loerie Conglomerate Fynbos 
Garies Broken Veld 
Succulent 
Karoo Namaqualand Klipkoppe Shrubland 
  Namaqualand Strandveld 
Genadendal Grassy Fynbos Fynbos Cape Lowland Alluvial Vegetation 
  Cape Lowland Freshwater Wetlands 
  Central Ruens Shale Renosterveld 
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Broad Habitat unit Biome 
 
Vegetation types 
Genadendal Grassy Fynbos Fynbos Elgin Shale Fynbos 
  Elim Ferricrete Fynbos 
  Greyton Shale Fynbos 
  Kogelberg Sandstone Fynbos 
  Overberg Sandstone Fynbos 
  South Sonderend Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Western Ruens Shale Renosterveld 
  Western Shale Band Vegetation 
Gifberg Mountain Fynbos Complex Fynbos Agter-Sederberg Succulent Shrubland 
  Bokkeveld Sandstone Fynbos 
  Cederberg Sandstone Fynbos 
  Citrusdal Vygieveld 
  Doringrivier Succulent Karoo 
  Graafwater Sandstone Fynbos 
  Leipoldtville Sand Fynbos 
  Namaqualand Riviere 
  Northern Shale Band Vegetation 
  Olifants Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Swartruggens Quartzite Fynbos 
  Tanqua Karoo 
  Vanrhynsdorp Gannabosveld 
  Vanrhynsdorp Shale Renosterveld 
Goukamma Fynbos / Thicket Mosaic Fynbos Cape Coastal Lagoons 
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Broad Habitat unit Biome 
 
Vegetation type 
Goukamma Fynbos / Thicket Mosaic Fynbos Cape Estuarine Salt Marshes 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  Freshwater Lakes 
  Garden Route Granite Fynbos 
  Garden Route Shale Fynbos 
  Knysna Sand Fynbos 
  South Outeniqua Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Southern Cape Dune Fynbos 
  Southern Coastal Forest 
Gouritz Mesic Succulent Thicket Thicket Albertinia Sand Fynbos 
  Cape Lowland Freshwater Wetlands 
  Gamka Thicket 
  Mossel Bay Shale Renosterveld 
  North Langeberg Sandstone Fynbos 
  South Langeberg Sandstone Fynbos 
  Swellendam Silcrete Fynbos 
Groot Swartberg Mountain Fynbos 
Complex Fynbos Altimontane Sandstone Fynbos 
  Cango Conglomerate Fynbos 
  Eastern Gwarrieveld 
  Eastern Little Karoo 
  Eastern Shale Band Vegetation 
  Gamka Thicket 
  Grootrivier Quartzite Fynbos 
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Broad Habitat unit Biome 
 
Vegetation types 
Groot Swartberg Mountain Fynbos 
Complex Fynbos Muscadel Alluvial Vegetation 
  North Swartberg Sandstone Fynbos 
  Prince Albert Succulent Karoo 
  South Swartberg Sandstone Fynbos 
  Swartberg Shale Fynbos 
  Swartberg Shale Renosterveld 
Groot Winterhoek Mountain Fynbos 
Complex Fynbos Altimontane Sandstone Fynbos 
  Breede Shale Fynbos 
  Ceres Shale Renosterveld 
  Kouebokkeveld Shale Fynbos 
  Matjiesfontein Shale Renosterveld 
  North Hex Sandstone Fynbos 
  Northern Shale Band Vegetation 
  Olifants Sandstone Fynbos 
  Swartland Alluvium Fynbos 
  Swartland Shale Renosterveld 
  Winterhoek Sandstone Fynbos 
Hagelkraal Limestone Fynbos Fynbos Agulhas Limestone Fynbos 
  Agulhas Sand Fynbos 
  Cape Estuarine Salt Marshes 
  Cape Inland Salt Pans 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
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Broad Habitat unit Biome 
 
Vegetation types 
Hagelkraal Limestone Fynbos Fynbos Central Ruens Shale Renosterveld 
  De Hoop Limestone Fynbos 
  Elim Ferricrete Fynbos 
  Overberg Dune Strandveld 
  Overberg Sandstone Fynbos 
  Southern Coastal Forest 
  Western Shale Band Vegetation 
Hawequas Mountain Fynbos Complex Fynbos Altimontane Sandstone Fynbos 
  Boland Granite Fynbos 
  Breede Alluvium Fynbos 
  Breede Sand Fynbos 
  Breede Shale Fynbos 
  Breede Shale Renosterveld 
  Cape Winelands Shale Fynbos 
  Elgin Shale Fynbos 
  Hawequas Sandstone Fynbos 
  Kogelberg Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Swartland Alluvium Fynbos 
  Swartland Shale Renosterveld 
  Western Ruens Shale Renosterveld 
  Western Shale Band Vegetation 
  Winterhoek Sandstone Fynbos 
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Broad Habitat unit Biome 
 
Vegetation types 
Hopefield Sand Plain Fynbos Fynbos Atlantis Sand Fynbos 
  Boland Granite Fynbos 
  Cape Estuarine Salt Marshes 
  Cape Flats Dune Strandveld 
  Cape Flats Sand Fynbos 
  Cape Inland Salt Pans 
  Cape Seashore Vegetation 
  Hopefield Sand Fynbos 
  Langebaan Dune Strandveld 
  Leipoldtville Sand Fynbos 
  Piketberg Sandstone Fynbos 
  Saldanha Flats Strandveld 
  Swartland Alluvium Renosterveld 
  Swartland Granite Bulb Veld 
  Swartland Shale Renosterveld 
  Swartland Silcrete Renosterveld 
Humansdorp Grassy Fynbos Fynbos Albany Alluvial Vegetation 
  Albany Coastal Belt 
  Algoa Dune Strandveld 
  Cape Estuarine Salt Marshes 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  Eastern Shale Band Vegetation 
  Gamtoos Thicket 
  Garden Route Shale Fynbos 
  Groot Thicket 
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Broad Habitat unit Biome 
 
Vegetation types 
Humansdorp Grassy Fynbos Fynbos Humansdorp Shale Renosterveld 
  Kouga Sandstone Fynbos 
  Kouga Sandstone Grassy Fynbos 
  Langkloof Shale Renosterveld 
  Loerie Conglomerate Fynbos 
  Southern Afrotemperate Forest 
  Southern Cape Dune Fynbos 
  Tsitsikamma Sandstone Fynbos 
  Western Shale Band Vegetation 
Kamanassie Mountain Fynbos Complex Fynbos Eastern Gwarrieveld 
  Eastern Little Karoo 
  Eastern Shale Band Vegetation 
  Muscadel Alluvial Vegetation 
  North Kammanassie Sandstone Fynbos
  Uniondale Shale Renosterveld 
Kango Inland Renosterveld Fynbos Altimontane Sandstone Fynbos 
  Cango Conglomerate Fynbos 
  Eastern Gwarrieveld 
  Eastern Little Karoo 
  Eastern Shale Band Vegetation 
  Gamka Thicket 
  Groot Thicket 
  Grootrivier Quartzite Fynbos 
  Kango Renosterveld 
  Kouga Sandstone Grassy Fynbos 
  Matjiesfontein Quartzite Fynbos 
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Broad Habitat unit Biome 
 
Vegetation types 
Kango Inland Renosterveld Fynbos Matjiesfontein Shale Renosterveld 
  Montagu Shale Renosterveld 
  Muscadel Alluvial Vegetation 
  North Rooiberg Sandstone Fynbos 
  North Swartberg Sandstone Fynbos 
  Prince Albert Succulent Karoo 
  South Rooiberg Sandstone Fynbos 
  South Swartberg Sandstone Fynbos 
  Swartberg Shale Fynbos 
  Swartberg Shale Renosterveld 
  Western Gwarrieveld 
  Western Little Karoo 
Keurbooms Grassy Fynbos Fynbos Cape Coastal Lagoons 
  Cape Estuarine Salt Marshes 
  Cape Lowland Alluvial Vegetation 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  Garden Route Shale Fynbos 
  Knysna Sand Fynbos 
  South Outeniqua Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Southern Coastal Forest 
  Western Shale Band Vegetation 
Klawer Vygieveld 
Succulent 
Karoo Bokkeveld Sandstone Fynbos 
  Cape Vernal Pools 
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Broad Habitat unit Biome 
 
Vegetation types 
Klawer Vygieveld 
Succulent 
Karoo Cederberg Sandstone Fynbos 
  Doringrivier Succulent Karoo 
  Graafwater Sandstone Fynbos 
  Klawer Sandy Shrubland 
  Knersvlakte Dolomite Vygieveld 
  Knersvlakte Quartz Vygieveld 
  Leipoldtville Sand Fynbos 
  Namaqualand Riviere 
  Namaqualand Strandveld 
  Vanrhynsdorp Gannabosveld 
  Vanrhynsdorp Shale Renosterveld 
Klein River Mountain Fynbos Complex Fynbos Agulhas Limestone Fynbos 
  Cape Lowland Freshwater Wetlands 
  Elim Ferricrete Fynbos 
  Hangklip Sand Fynbos 
  Overberg Sandstone Fynbos 
  Ruens Silcrete Renosterveld 
  Western Ruens Shale Renosterveld 
Klein Swartberg Mountain Fynbos 
Complex Fynbos Altimontane Sandstone Fynbos 
  Eastern Shale Band Vegetation 
  Gamka Thicket 
  
Koedoesberge-Moordenaars Succulent 
Karoo 
  Matjiesfontein Quartzite Fynbos 
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Broad Habitat unit Biome 
 
Vegetation types 
  Matjiesfontein Shale Renosterveld 
  Montagu Shale Renosterveld 
  Muscadel Alluvial Vegetation 
  North Swartberg Sandstone Fynbos 
  Prince Albert Succulent Karoo 
  South Swartberg Sandstone Fynbos 
  Swartberg Shale Fynbos 
  Western Gwarrieveld 
  Western Little Karoo 
Knersvlakte Vygieveld 
Succulent 
Karoo Arid Estuarine Salt Marshes 
  Bokkeveld Sandstone Fynbos 
  Central Knersvlakte Vygieveld 
  Hantam Karoo 
  Kamiesberg Mountains Shrubland 
  Klawer Sandy Shrubland 
  Knersvlakte Dolomite Vygieveld 
  Knersvlakte Quartz Vygieveld 
  Knersvlakte Shale Vygieveld 
  Leipoldtville Sand Fynbos 
  Namaqualand Klipkoppe Shrubland 
  Namaqualand Riviere 
  Namaqualand Salt Pans 
  Namaqualand Sand Fynbos 
  Namaqualand Spinescent Grassland 
  Namaqualand Strandveld 
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Broad Habitat unit Biome 
 
Vegetation types 
Knersvlakte Vygieveld 
Succulent 
Karoo Northern Knersvlakte Vygieveld 
  Vanrhynsdorp Gannabosveld 
  Vanrhynsdorp Shale Renosterveld 
Knysna Afromontane Forest Forest Cape Coastal Lagoons 
  Cape Estuarine Salt Marshes 
  Cape Lowland Alluvial Vegetation 
  Cape Seashore Vegetation 
  Freshwater Lakes 
  Garden Route Granite Fynbos 
  Garden Route Shale Fynbos 
  Groot Brak Dune Strandveld 
  Knysna Sand Fynbos 
  South Outeniqua Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Southern Cape Dune Fynbos 
  Southern Coastal Forest 
  Tsitsikamma Sandstone Fynbos 
  Western Shale Band Vegetation 
Kogelberg Mountain Fynbos Complex Fynbos Agulhas Limestone Fynbos 
  Boland Granite Fynbos 
  Cape Coastal Lagoons 
  Cape Kelp Sea Beds 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
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Broad Habitat unit Biome 
 
Vegetation types 
Kogelberg Mountain Fynbos Complex Fynbos Cape Winelands Shale Fynbos 
  Elgin Shale Fynbos 
  Elim Ferricrete Fynbos 
  Hangklip Sand Fynbos 
  Kogelberg Sandstone Fynbos 
  Overberg Dune Strandveld 
  Overberg Sandstone Fynbos 
  Ruens Silcrete Renosterveld 
  South Sonderend Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Southern Coastal Forest 
  Western Ruens Shale Renosterveld 
  Western Shale Band Vegetation 
Koo Langeberg Mountain Fynbos 
Complex Fynbos Altimontane Sandstone Fynbos 
  Breede Alluvium Fynbos 
  Breede Alluvium Fynbos 
  Breede Shale Renosterveld 
  Matjiesfontein Shale Renosterveld 
  Montagu Shale Fynbos 
  Montagu Shale Renosterveld 
  North Langeberg Sandstone Fynbos 
  Robertson Granite Fynbos 
  South Langeberg Sandstone Fynbos 
  Western Little Karoo 
  Western Shale Band Vegetation 
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Broad Habitat unit Biome 
 
Vegetation types 
Kouebokkeveld Inland Renosterveld Fynbos Agter-Sederberg Succulent Shrubland 
  Cederberg Sandstone Fynbos 
  Ceres Alluvium Fynbos 
  Ceres Shale Renosterveld 
  Kouebokkeveld Shale Fynbos 
  Matjiesfontein Shale Renosterveld 
  North Hex Sandstone Fynbos 
  Northern Shale Band Vegetation 
  Swartruggens Quartzite Fynbos 
  Swartruggens Sandstone Karoo 
  Winterhoek Sandstone Fynbos 
Kouga Mountain Fynbos Complex Fynbos Eastern Shale Band Vegetation 
  Groot Thicket 
  Kouga Sandstone Fynbos 
  Kouga Sandstone Grassy Fynbos 
  Langkloof Shale Renosterveld 
  Uniondale Shale Renosterveld 
  Western Shale Band Vegetation 
Kromme Fynbos / Renosterveld Mosaic Fynbos Albany Alluvial Vegetation 
  Algoa Dune Strandveld 
  Algoa Sandstone Fynbos 
  Cape Coastal Lagoons 
  Cape Estuarine Salt Marshes 
  Cape Inland Salt Pans 
  Cape Seashore Vegetation 
  Gamtoos Thicket 
  Humansdorp Shale Renosterveld 
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Broad Habitat unit Biome 
 
Vegetation types 
Kromme Fynbos / Renosterveld Mosaic Fynbos Kouga Sandstone Grassy Fynbos 
  Langkloof Shale Renosterveld 
  Loerie Conglomerate Fynbos 
  Sundays Thicket 
  Tsitsikamma Sandstone Fynbos 
Laingsberg Vygieveld 
Succulent 
Karoo Central Mountain Shale Renosterveld 
  Gamka Karoo 
  Gamka Thicket 
  
Koedoesberge-Moordenaars Succulent 
Karoo 
  Matjiesfontein Quartzite Fynbos 
  Matjiesfontein Shale Renosterveld 
  Southern Karoo Riviere 
Lamberts Bay Strandveld 
Succulent 
Karoo Arid Estuarine Salt Marshes 
  Cape Estuarine Salt Marshes 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  Freshwater Lakes 
  Graafwater Sandstone Fynbos 
  Lamberts Bay Strandveld 
  Langebaan Dune Strandveld 
  Leipoldtville Sand Fynbos 
  Namaqualand Strandveld 
  Swartland Shale Renosterveld 
 
 
 
 
 
 289
 
Broad Habitat unit Biome 
 
Vegetation types 
Langebaan Fynbos / Thicket Mosaic Fynbos Atlantis Sand Fynbos 
  Cape Coastal Lagoons 
  Cape Estuarine Salt Marshes 
  Cape Flats Dune Strandveld 
  Cape Flats Sand Fynbos 
  Cape Inland Salt Pans 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  Hopefield Sand Fynbos 
  Langebaan Dune Strandveld 
  Leipoldtville Sand Fynbos 
  Saldanha Flats Strandveld 
  Saldanha Granite Strandveld 
  Saldanha Limestone Strandveld 
Langkloof Fynbos / Renosterveld Mosaic Fynbos Eastern Shale Band Vegetation 
  Kouga Sandstone Fynbos 
  Kouga Sandstone Grassy Fynbos 
  Langkloof Shale Renosterveld 
  North Outeniqua Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Tsitsikamma Sandstone Fynbos 
  Western Shale Band Vegetation 
Leipoldtville Sand Plain Fynbos Fynbos Cape Seashore Vegetation 
  Citrusdal Vygieveld 
  Freshwater Lakes 
  Graafwater Sandstone Fynbos 
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Broad Habitat unit Biome 
 
Vegetation types 
Leipoldtville Sand Plain Fynbos Fynbos Lamberts Bay Strandveld 
  Langebaan Dune Strandveld 
  Leipoldtville Sand Fynbos 
  Namaqualand Strandveld 
  Northern Shale Band Vegetation 
  Olifants Sandstone Fynbos 
  Piketberg Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Swartland Shale Renosterveld 
Little Karoo Broken Veld 
Succulent 
Karoo Eastern Little Karoo 
  Eastern Shale Band Vegetation 
  Gamka Thicket 
  Little Karoo Quartz Vygieveld 
  Matjiesfontein Quartzite Fynbos 
  Matjiesfontein Shale Fynbos 
  Montagu Shale Fynbos 
  Montagu Shale Renosterveld 
  Muscadel Alluvial Vegetation 
  North Langeberg Sandstone Fynbos 
  North Rooiberg Sandstone Fynbos 
  North Swartberg Sandstone Fynbos 
  Prince Albert Succulent Karoo 
  South Kammanassie Sandstone Fynbos
  South Langeberg Sandstone Fynbos 
  South Rooiberg Sandstone Fynbos 
  South Swartberg Sandstone Fynbos 
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Broad Habitat unit Biome 
 
Vegetation types 
Little Karoo Broken Veld 
Succulent 
Karoo Uniondale Shale Renosterveld 
  Western Gwarrieveld 
  Western Little Karoo 
Loeriesfontein Broken Veld 
Succulent 
Karoo Bokkeveld Sandstone Fynbos 
  Hantam Karoo 
  Hantam Plateau Dolerite Bulb Veld 
  Knersvlakte Shale Vygieveld 
  Namaqualand Riviere 
Matjies Inland Renosterveld Fynbos Gamka Thicket 
  
Koedoesberge-Moordenaars Succulent 
Karoo 
  Matjiesfontein Quartzite Fynbos 
 Matjiesfontein Shale Fynbos
  Matjiesfontein Shale Renosterveld 
  North Langeberg Sandstone Fynbos 
  Prince Albert Succulent Karoo 
  Robertson Karoo 
  South Hex Sandstone Fynbos 
  Southern Karoo Riviere 
  Tanqua Sheet Wash Plains Vygieveld 
  Western Little Karoo 
Matroosberg Mountain Fynbos Complex Fynbos Altimontane Sandstone Fynbos 
  Breede Alluvium Fynbos 
  Breede Alluvium Renosterveld 
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Broad Habitat unit Biome 
 
Vegetation types 
Matroosberg Mountain Fynbos Complex Fynbos Breede Shale Fynbos 
  Breede Shale Renosterveld 
  Kouebokkeveld Shale Fynbos 
  Matjiesfontein Shale Renosterveld 
  North Hex Sandstone Fynbos 
  Northern Shale Band Vegetation 
  Robertson Karoo 
  South Hex Sandstone Fynbos 
  Winterhoek Sandstone Fynbos 
Montagu Inland Renosterveld Fynbos Matjiesfontein Quartzite Fynbos 
  Montagu Shale Fynbos 
  Montagu Shale Renosterveld 
  North Langeberg Sandstone Fynbos 
  Western Little Karoo 
Moordenaars Vygieveld 
Succulent 
Karoo Central Mountain Shale Renosterveld 
  Gamka Karoo 
  
Koedoesberge-Moordenaars Succulent 
Karoo 
  Southern Karoo Riviere 
Namaqualand Strandveld 
Succulent 
Karoo Arid Estuarine Salt Marshes 
  Cape Seashore Vegetation 
  Leipoldtville Sand Fynbos 
  Namaqualand Riviere 
  Namaqualand Sand Fynbos 
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Broad Habitat unit Biome 
 
Vegetation types 
Namaqualand Strandveld 
Succulent 
Karoo Namaqualand Seashore Vegetation 
  Namaqualand Strandveld 
  Vanrhynsdorp Gannabosveld 
Niewoudtville Inland Renosterveld Fynbos Bokkeveld Sandstone Fynbos 
  Cape Vernal Pools 
  Hantam Karoo 
  Kamiesberg Mountains Shrubland 
  Knersvlakte Shale Vygieveld 
  Namaqualand Riviere 
  Nieuwoudtville Shale Renosterveld 
  
Nieuwoudtville-Roggeveld Dolerite 
Bulb Veld 
Olifants River Mountain Fynbos 
Complex Fynbos Cederberg Sandstone Fynbos
  Citrusdal Vygieveld 
  Doringrivier Succulent Karoo 
  Graafwater Sandstone Fynbos 
  Leipoldtville Sand Fynbos 
  Northern Shale Band Vegetation 
  Olifants Sandstone Fynbos 
  Swartland Shale Renosterveld 
  Vanrhynsdorp Gannabosveld 
  Winterhoek Sandstone Fynbos 
Oudtshoorn Broken Veld 
Succulent 
Karoo Cango Conglomerate Fynbos 
  Eastern Gwarrieveld 
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Broad Habitat unit Biome 
 
Vegetation types 
Oudtshoorn Broken Veld 
Succulent 
Karoo Eastern Little Karoo 
  Gamka Thicket 
  Kango Renosterveld 
  Kouga Sandstone Fynbos 
  Kouga Sandstone Grassy Fynbos 
  Little Karoo Quartz Vygieveld 
  Muscadel Alluvial Vegetation 
  North Kammanassie Sandstone Fynbos
  South Swartberg Sandstone Fynbos 
  Uniondale Shale Renosterveld 
Outeniqua Mountain Fynbos Complex Fynbos Cape Lowland Freshwater Wetlands 
  Eastern Little Karoo 
  Garden Route Granite Fynbos 
  Garden Route Shale Fynbos 
  Kouga Sandstone Fynbos 
  Langkloof Shale Renosterveld 
  Mossel Bay Shale Renosterveld 
  North Langeberg Sandstone Fynbos 
  North Outeniqua Sandstone Fynbos 
  South Langeberg Sandstone Fynbos 
  South Outeniqua Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Swellendam Silcrete Fynbos 
  Tsitsikamma Sandstone Fynbos 
  Uniondale Shale Renosterveld 
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Broad Habitat unit Biome 
 
Vegetation types 
Outeniqua Mountain Fynbos Complex Fynbos Western Gwarrieveld 
  Western Shale Band Vegetation 
Overberg Coast Renosterveld Fynbos Agulhas Limestone Fynbos 
  Albertinia Sand Fynbos 
  Cape Coastal Lagoons 
  Cape Lowland Alluvial Vegetation 
  Cape Lowland Freshwater Wetlands 
  Central Ruens Shale Renosterveld 
  De Hoop Limestone Fynbos 
  Eastern Ruens Shale Renosterveld 
  Elgin Shale Fynbos 
  Elim Ferricrete Fynbos 
  Greyton Shale Fynbos 
  Hangklip Sand Fynbos 
  Hawequas Sandstone Fynbos 
  Kogelberg Sandstone Fynbos 
  North Sonderend Sandstone Fynbos 
  Overberg Sandstone Fynbos 
  Potberg Ferricrete Fynbos 
  Potberg Sandstone Fynbos 
  Ruens Silcrete Renosterveld 
  South Sonderend Sandstone Fynbos 
  Swellendam Silcrete Fynbos 
  Western Ruens Shale Renosterveld 
  Western Shale Band Vegetation 
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Broad Habitat unit Biome 
 
Vegetation types 
Perdeberg Fynbos / Renosterveld Mosaic Fynbos Boland Granite Fynbos 
  Swartland Granite Bulb Veld 
  Swartland Shale Renosterveld 
Piketberg Mountain Fynbos Complex Fynbos Hopefield Sand Fynbos 
  Leipoldtville Sand Fynbos 
  Northern Shale Band Vegetation 
  Piketberg Sandstone Fynbos 
  Swartland Shale Renosterveld 
  Swartland Silcrete Renosterveld 
Potberg Mountain Fynbos Complex Fynbos Albertinia Sand Fynbos 
 
  Cape Inland Salt Pans 
  De Hoop Limestone Fynbos 
  Overberg Dune Strandveld 
 Potberg Ferricrete Fynbos
  Potberg Sandstone Fynbos 
  Ruens Silcrete Renosterveld 
  Western Shale Band Vegetation 
Prince Albert Broken Veld 
Succulent 
Karoo Eastern Gwarrieveld 
  Gamka Karoo 
  Gamka Thicket 
  Groot Thicket 
  Grootrivier Quartzite Fynbos 
  
Koedoesberge-Moordenaars Succulent 
Karoo 
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Broad Habitat unit Biome 
 
Vegetation types 
Prince Albert Broken Veld Succulent Karoo Prince Albert Succulent Karoo 
  Southern Karoo Riviere 
  Swartberg Shale Renosterveld 
  Uniondale Shale Renosterveld 
Riversdale Coast Renosterveld Fynbos Albertinia Sand Fynbos 
  Blombos Sand Strandveld 
  Canca Limestone Fynbos 
  Cape Coastal Lagoons 
  Cape Estuarine Salt Marshes 
  Cape Inland Salt Pans 
  Cape Lowland Alluvial Vegetation 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  De Hoop Limestone Fynbos 
  Eastern Ruens Shale Renosterveld 
  Gamka Thicket 
  Groot Brak Dune Strandveld 
  Mossel Bay Shale Renosterveld 
  North Langeberg Sandstone Fynbos 
  Overberg Dune Strandveld 
  Potberg Ferricrete Fynbos 
  Potberg Sandstone Fynbos 
  Ruens Silcrete Renosterveld 
  South Langeberg Sandstone Fynbos 
  South Outeniqua Sandstone Fynbos 
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Broad Habitat unit Biome 
 
Vegetation types 
Robertson Broken Veld Succulent Karoo Robertson Karoo 
  South Langeberg Sandstone Fynbos 
  South Sonderend Sandstone Fynbos 
Roggeveld Inland Renosterveld Fynbos Central Mountain Shale Renosterveld 
  Koedoesberge-Moordenaars Succulent Karoo 
  Tanqua Escarpment Succulent Shrubland 
  Tanqua Sheet Wash Plains Vygieveld 
Rooiberg Mountain Fynbos Complex Fynbos Eastern Little Karoo 
  Eastern Shale Band Vegetation 
  Gamka Thicket 
  Montagu Shale Renosterveld 
  North Rooiberg Sandstone Fynbos 
  Western Gwarrieveld 
South Dune Pioneer Azonal Albertinia Sand Fynbos 
  Algoa Dune Strandveld 
  Blombos Sand Strandveld 
  Canca Limestone Fynbos 
  Overberg Dune Strandveld 
  Southern Cape Dune Fynbos 
  Southern Coastal Forest 
  Tsitsikamma Sandstone Fynbos 
  Western Shale Band Vegetation 
South East Dune Pioneer Azonal Albany Coastal Belt 
  Algoa Dune Strandveld 
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Broad Habitat unit Biome 
 
Vegetation types 
South East Dune Pioneer Azonal Algoa Sandstone Fynbos 
  Cape Estuarine Salt Marshes 
  Cape Seashore Vegetation 
South West Dune Pioneer Azonal Atlantis Sand Fynbos 
  Cape Flats Dune Strandveld 
  Cape Inland Salt Pans 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  Overberg Dune Strandveld 
  Swartland Shale Renosterveld 
Southern Langeberg Mountain Fynbos Complex Fynbos Breede Alluvium Renosterveld 
  Breede Quartzite Fynbos 
  Breede Shale Fynbos 
  Breede Shale Renosterveld 
 Cape Lowland Alluvial Vegetation
  Eastern Ruens Shale Renosterveld 
  Gamka Thicket 
  Garden Route Shale Fynbos 
  Little Karoo Quartz Vygieveld 
  Montagu Shale Fynbos 
  Montagu Shale Renosterveld 
  Mossel Bay Shale Renosterveld 
  Muscadel Alluvial Vegetation 
  North Langeberg Sandstone Fynbos 
  North Langeberg Sandstone Fynbos 
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Broad Habitat unit Biome 
 
Vegetation types 
Southern Langeberg Mountain Fynbos Complex Fynbos Prince Albert Succulent Karoo 
  South Rooiberg Sandstone Fynbos 
  South Swartberg Sandstone Fynbos 
  Swartberg Shale Fynbos 
  Swartberg Shale Renosterveld 
  Western Gwarrieveld 
  Western Little Karoo 
Springfield Sand Plain Fynbos Fynbos Agulhas Limestone Fynbos 
  Agulhas Sand Fynbos 
  Cape Coastal Lagoons 
  Cape Lowland Freshwater Wetlands 
  Elim Ferricrete Fynbos 
  Overberg Dune Strandveld 
  Overberg Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Southern Coastal Forest 
  Western Shale Band Vegetation 
St Francis Fynbos / Thicket Mosaic Fynbos Algoa Dune Strandveld 
  Algoa Sandstone Fynbos 
  Cape Coastal Lagoons 
  Cape Estuarine Salt Marshes 
  Cape Seashore Vegetation 
  Gamtoos Thicket 
  Garden Route Shale Fynbos 
  Southern Afrotemperate Forest 
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Broad Habitat unit Biome 
 
Vegetation types 
  Southern Cape Dune Fynbos 
  Southern Coastal Forest 
  Tsitsikamma Sandstone Fynbos 
  Western Shale Band Vegetation 
Steytlerville Broken Veld Nama Karoo Eastern Gwarrieveld 
  Eastern Lower Karoo 
  Gamtoos Thicket 
  Groot Thicket 
  Grootrivier Quartzite Fynbos 
  Kouga Sandstone Grassy Fynbos 
  Lower Karoo Gwarrieveld 
  North Swartberg Sandstone Fynbos 
  Prince Albert Succulent Karoo 
  Southern Karoo Riviere 
  Steytlerville Karoo 
  Sundays Thicket 
  Uniondale Shale Renosterveld 
Stilbaai Fynbos / Thicket Mosaic Fynbos Albertinia Sand Fynbos 
  Blombos Sand Strandveld 
  Canca Limestone Fynbos 
  Cape Coastal Lagoons 
  Cape Estuarine Salt Marshes 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
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Broad Habitat unit Biome 
 
Vegetation types 
Stilbaai Fynbos / Thicket Mosaic Fynbos Eastern Ruens Shale Renosterveld 
  Gamka Thicket 
  Groot Brak Dune Strandveld 
  North Langeberg Sandstone Fynbos 
Sundays Mesic Succulent Thicket Thicket Albany Alluvial Vegetation 
  Algoa Dune Strandveld 
  Algoa Sandstone Fynbos 
  Cape Estuarine Salt Marshes 
  Cape Inland Salt Pans 
  Cape Lowland Freshwater Wetlands 
  Cape Seashore Vegetation 
  Coega Bontveld 
  Eastern Lower Karoo 
  Freshwater Lakes 
  Groot Thicket 
  Grootrivier Quartzite Fynbos 
  Humansdorp Shale Renosterveld 
  Kouga Sandstone Grassy Fynbos 
  Loerie Conglomerate Fynbos 
  Lower Karoo Gwarrieveld 
  Southern Afrotemperate Forest 
  Sundays Noorsveld 
  Sundays Thicket 
  Suurberg Quartzite Fynbos 
  Suurberg Shale Fynbos 
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Broad Habitat unit Biome 
 
Vegetation types 
Suurbrak Grassy Fynbos Fynbos Breede Shale Fynbos 
  Breede Shale Renosterveld 
  Cape Inland Salt Pans 
  Cape Lowland Alluvial Vegetation 
  Eastern Ruens Shale Renosterveld 
  Mossel Bay Shale Renosterveld 
  Robertson Granite Fynbos 
  Ruens Silcrete Renosterveld 
  South Langeberg Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Swellendam Silcrete Fynbos 
Swartland Coast Renosterveld Fynbos Atlantis Sand Fynbos 
  Boland Granite Fynbos 
  Cape Inland Salt Pans 
  Cape Vernal Pools 
  Graafwater Sandstone Fynbos 
  Hopefield Sand Fynbos 
  Leipoldtville Sand Fynbos 
  Olifants Sandstone Fynbos 
  Piketberg Quartz Succulent Shrubland 
  Piketberg Sandstone Fynbos 
  Saldanha Flats Strandveld 
  Swartland Alluvium Fynbos 
  Swartland Granite Bulb Veld 
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Broad Habitat unit Biome 
 
Vegetation types 
Swartland Coast Renosterveld Fynbos Swartland Shale Renosterveld 
  Swartland Silcrete Renosterveld 
Swartruggens Mountain Fynbos Complex Fynbos Agter-Sederberg Succulent Shrubland 
  Cederberg Sandstone Fynbos 
  Ceres Alluvium Fynbos 
  Ceres Shale Renosterveld 
  Kouebokkeveld Shale Fynbos 
  Northern Shale Band Vegetation 
  Swartruggens Quartzite Fynbos 
  Swartruggens Sandstone Karoo 
  Winterhoek Sandstone Fynbos 
Swellendam Afromontane Forest Forest South Langeberg Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Swellendam Silcrete Fynbos 
Tanqua Vygieveld Succulent Karoo Agter-Sederberg Succulent Shrubland 
  Cederberg Sandstone Fynbos 
  Ceres Shale Renosterveld 
  Doringrivier Succulent Karoo 
  Koedoesberge-Moordenaars Succulent Karoo
  Matjiesfontein Quartzite Fynbos 
  Matjiesfontein Shale Renosterveld 
  Swartruggens Quartzite Fynbos 
  Swartruggens Sandstone Karoo 
  Tanqua Karoo 
  Tanqua Sheet Wash Plains Vygieveld 
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Broad Habitat unit Biome 
 
Vegetation types 
Touws Vygieveld 
Succulent 
Karoo Ceres Shale Renosterveld 
  Matjiesfontein Quartzite Fynbos 
  Matjiesfontein Shale Fynbos 
  North Hex Sandstone Fynbos 
  North Langeberg Sandstone Fynbos 
  Robertson Karoo 
  South Hex Sandstone Fynbos 
  Western Little Karoo 
Tsitsikamma Mountain Fynbos Complex Fynbos Garden Route Shale Fynbos 
  Kouga Sandstone Fynbos 
  Langkloof Shale Renosterveld 
  North Outeniqua Sandstone Fynbos 
  South Outeniqua Sandstone Fynbos 
  Southern Afrotemperate Forest 
  Tsitsikamma Sandstone Fynbos 
  Western Shale Band Vegetation 
Uniondale Inland Renosterveld Fynbos Eastern Gwarrieveld 
  Eastern Little Karoo 
  Eastern Shale Band Vegetation 
  Groot Thicket 
  Kouga Sandstone Fynbos 
  Muscadel Alluvial Vegetation 
  North Kammanassie Sandstone Fynbos 
  North Outeniqua Sandstone Fynbos 
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Broad Habitat unit Biome 
 
Vegetation types 
Uniondale Inland Renosterveld Fynbos North Swartberg Sandstone Fynbos 
  South Kammanassie Sandstone Fynbos 
  South Swartberg Sandstone Fynbos 
  Uniondale Shale Renosterveld 
Waboomsberg Mountain Fynbos Complex Fynbos Matjiesfontein Quartzite Fynbos 
  Matjiesfontein Shale Renosterveld 
  North Langeberg Sandstone Fynbos 
  South Langeberg Sandstone Fynbos 
Waveren-Bokkeveld Inland Renosterveld Fynbos Breede Alluvium Fynbos 
  Breede Shale Fynbos 
  Breede Shale Renosterveld 
  Hawequas Sandstone Fynbos 
  Kouebokkeveld Shale Fynbos 
  North Hex Sandstone Fynbos 
 Northern Shale Band Vegetation
  South Hex Sandstone Fynbos 
  Western Shale Band Vegetation 
  Winterhoek Sandstone Fynbos 
Western Mountain Vygieveld Succulent Karoo Agter-Sederberg Succulent Shrubland 
  Bokkeveld Sandstone Fynbos 
  Bushmanland Vloere 
  Central Mountain Shale Renosterveld 
  Doringrivier Succulent Karoo 
  Gamka Karoo 
  Hantam Karoo 
 
 
 
 
 
 307
 
Broad Habitat unit Biome 
 
Vegetation types 
Western Mountain Vygieveld Succulent Karoo Hantam Plateau Dolerite Bulb Veld 
  Koedoesberge-Moordenaars Succulent Karoo 
  Koedoesberge-Moordenaars Succulent Karoo 
  Matjiesfontein Shale Renosterveld 
  Namaqualand Riviere 
  Nieuwoudtville Shale Renosterveld 
  Nieuwoudtville-Roggeveld Dolerite Bulb Veld
  Tanqua Escarpment Succulent Shrubland 
  Tanqua Karoo 
  Tanqua Sheet Wash Plains Vygieveld 
Willowmore Xeric Succulent Thicket Thicket Eastern Gwarrieveld 
  Eastern Lower Karoo 
  Gamka Karoo 
  Gamka Thicket 
  Gamtoos Thicket 
  Groot Thicket 
  Grootrivier Quartzite Fynbos 
  Kouga Sandstone Grassy Fynbos 
  Lower Karoo Gwarrieveld 
  North Swartberg Sandstone Fynbos 
  Prince Albert Succulent Karoo 
  South Swartberg Sandstone Fynbos 
  Southern Karoo Riviere 
  Steytlerville Karoo 
  Sundays Thicket 
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Broad Habitat unit Biome 
 
Vegetation types 
Willowmore Xeric Succulent Thicket Thicket Swartberg Shale Renosterveld 
  Uniondale Shale Renosterveld 
Witrantjies Broken Veld Succulent Karoo Koedoesberge-Moordenaars Succulent Karoo
  Matjiesfontein Quartzite Fynbos 
  Matjiesfontein Shale Fynbos 
  Matjiesfontein Shale Renosterveld 
  Montagu Shale Fynbos 
  Montagu Shale Renosterveld 
  North Langeberg Sandstone Fynbos 
  South Langeberg Sandstone Fynbos 
  Southern Karoo Riviere 
  Tanqua Karoo 
  Western Little Karoo 
Witteberg Mountain Fynbos Complex Fynbos Koedoesberge-Moordenaars Succulent Karoo
 Matjiesfontein Quartzite Fynbos
  Matjiesfontein Shale Fynbos 
  Matjiesfontein Shale Renosterveld 
  Western Little Karoo 
Zuurberg Grassy Fynbos Fynbos Albany Alluvial Vegetation 
  Albany Broken Veld 
  Eastern Gwarrieveld 
 Groot Thicket 
  Grootrivier Quartzite Fynbos 
  Lower Karoo Gwarrieveld 
  Southern Karoo Riviere 
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Broad Habitat unit Biome 
 
Vegetation types 
Zuurberg Grassy Fynbos Fynbos Steytlerville Karoo 
  Sundays Thicket 
  Suurberg Quartzite Fynbos 
  Suurberg Shale Fynbos 
 
 
 
Appendix 4.2 The conservation status with respect to protection and degree of naturalness of the Biome types within the Cape 
Floristic Region 
 
 
Biome Type 
Untransformed 
Protected 
Biome (%) 
Untransformed 
Unprotected 
Biome (%) 
Transformed 
Protected 
Biome (%) 
Transformed 
Unprotected 
Biome (%) 
Fynbos 27.25 41.96 4.15 26.64 
Succulent 
Karoo 5.65 88.86 0.08 5.41 
Thicket 6.87 85.18 0.10 7.85 
Nama Karoo 0.03 99.37 0.00 0.59 
Forest 5.23 55.95 1.99 36.83 
Azonal 57.29 21.22 13.92 7.57 
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Appendix 4.3 Untransformed BHUs that achieve the IUCN’s recommended 10% and associated biome. 
 
Broad Habitat Unit Biome 
Untransformed 
Protected (%)
Agulhas Fynbos / Thicket Mosaic Fynbos 38.73
Ashton Inland Renosterveld Fynbos 13.80
Bredasdorp Mountain Fynbos Complex Fynbos 16.89
Caledon Swartberg Mountain Fynbos 
Complex Fynbos 74.25
Cape Peninsula Mountain Fynbos 
Complex Fynbos 77.74
Cederberg Mountain Fynbos Complex Fynbos 84.95
De Hoop Limestone Fynbos Fynbos 21.15
Elgin Fynbos / Renosterveld Mosaic Fynbos 18.31
Franschhoek Mountain Fynbos Complex Fynbos 76.19
Genadendal Grassy Fynbos Fynbos 16.25
Gifberg Mountain Fynbos Complex Fynbos 21.26
Goukamma Fynbos / Thicket Mosaic Fynbos 22.53
Groot Swartberg Mountain Fynbos 
Complex Fynbos 89.30
Groot Winterhoek Mountain Fynbos 
Complex Fynbos 87.35
Hagelkraal Limestone Fynbos Fynbos 17.16
Hawequas Mountain Fynbos Complex Fynbos 89.39
Hopefield Sand Plain Fynbos Fynbos 38.45
Kamanassie Mountain Fynbos Complex Fynbos 88.50
Kango Inland Renosterveld Fynbos 12.78
Keurbooms Grassy Fynbos Fynbos 15.87
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Broad Habitat Unit Biome 
Untransformed 
Protected (%)
Klein River Mountain Fynbos Complex Fynbos 10.57
Klein Swartberg Mountain Fynbos 
Complex Fynbos 73.16
Kogelberg Mountain Fynbos Complex Fynbos 84.95
Koo Langeberg Mountain Fynbos 
Complex Fynbos 72.36
Kouebokkeveld Inland Renosterveld Fynbos 45.88
Kouga Mountain Fynbos Complex Fynbos 11.06
Langebaan Fynbos / Thicket Mosaic Fynbos 49.15
Matjies Inland Renosterveld Fynbos 13.42
Matroosberg Mountain Fynbos Complex Fynbos 91.91
Olifants River Mountain Fynbos Complex Fynbos 10.50
Outeniqua Mountain Fynbos Complex Fynbos 22.77
Perdeberg Fynbos / Renosterveld Mosaic Fynbos 84.25
Potberg Mountain Fynbos Complex Fynbos 95.09
Riviersonderend Mountain Fynbos 
Complex Fynbos 76.08
Rooiberg Mountain Fynbos Complex Fynbos 73.48
Southern Langeberg Mountain Fynbos 
Complex Fynbos 66.84
Springfield Sand Plain Fynbos Fynbos 12.50
Stilbaai Fynbos / Thicket Mosaic Fynbos 23.76
Swartruggens Mountain Fynbos Complex Fynbos 69.32
Waboomsberg Mountain Fynbos Complex Fynbos 22.22
Witteberg Mountain Fynbos Complex Fynbos 15.21
Zuurberg Grassy Fynbos Fynbos 31.45
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Broad Habitat Unit Biome 
Untransformed 
Protected (%)
Tanqua Vygieveld 
Succulent 
Karoo 12.50
Namaqualand Strandveld 
Succulent 
Karoo 25.53
South Dune Pioneer Azonal 28.68
South West Dune Pioneer Azonal 78.10
Swellendam Afromontane Forest Forest 78.83
Spekboom Xeric Succulent Thicket Thicket 16.53
 
Appendix 4.4 Untransformed BHUs that need to achieve the IUCN’s recommended 10% and associated biome. 
 
Broad Habitat Unit Biome 
Untransformed 
unprotected 
(%)
Albertinia Sand Plain Fynbos Fynbos 51.91
Algoa Grassy Fynbos Fynbos 57.78
Baviaanskloof Mountain Fynbos 
Complex 
Fynbos 
98.98
Blackheath Sand Plain Fynbos Fynbos 11.31
Blanco Fynbos/ Renosterveld 
Mosaic 
Fynbos 
61.53
Bokkeveld Mountain Fynbos 
Complex Fynbos 93.97
Boland Coast Renosterveld Fynbos 15.99
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Broad Habitat Unit Biome 
Untransformed 
unprotected 
(%)
Breede Fynbos / Renosterveld 
Mosaic Fynbos 34.24
Canca Limestone Fynbos Fynbos 87.99
Cannaland Inland Renosterveld Fynbos 81.34
Cape Flats Fynbos / Thicket Mosaic Fynbos 21.96
Cockscomb Mountain Fynbos 
Complex Fynbos 89.67
Elim Fynbos / Renosterveld Mosaic Fynbos 34.63
Humansdorp Grassy Fynbos Fynbos 79.16
Kromme Fynbos / Renosterveld 
Mosaic Fynbos 61.53
Laingsberg Vygieveld Fynbos 99.35
Overberg Coast Renosterveld Fynbos 9.03
Piketberg Mountain Fynbos 
Complex Fynbos 79.21
Roggeveld Inland Renosterveld Fynbos 99.98
Langkloof Fynbos / Renosterveld 
Mosaic Fynbos 67.39
Leipoldtville Sand Plain Fynbos Fynbos 54.90
St Francis Fynbos / Thicket Mosaic Fynbos 36.23
Niewoudtville Inland Renosterveld Fynbos 81.14
Montagu Inland Renosterveld Fynbos 87.06
Riversdale Coast Renosterveld Fynbos 27.89
Suurbrak Grassy Fynbos Fynbos 29.47
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Broad Habitat Unit Biome 
Untransformed 
unprotected 
(%)
Swartland Coast Renosterveld Fynbos 7.38
Tsitsikamma Mountain Fynbos 
Complex Fynbos 90.36
Uniondale Inland Renosterveld Fynbos 70.70
Waveren-Bokkeveld Inland 
Renosterveld Fynbos 42.00
Western Mountain Vygieveld Fynbos 97.53
Klawer Vygieveld 
Succulent 
Karoo 61.37
Knersvlakte Vygieveld 
Succulent 
Karoo 93.82
Lamberts Bay Strandveld 
Succulent 
Karoo 72.79
Little Karoo Broken Veld 
Succulent 
Karoo 90.37
Loeriesfontein Broken Veld 
Succulent 
Karoo 95.82
Moordenaars Vygieveld 
Succulent 
Karoo 
99.97
Oudtshoorn Broken Veld 
Succulent 
Karoo 84.73
Garies Broken Veld 
Succulent 
Karoo 100.00
Touws Vygieveld 
Succulent 
Karoo 86.34
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Broad Habitat Unit Biome 
Untransformed 
unprotected 
(%)
Prince Albert Broken Veld 
Succulent 
Karoo 98.19
Robertson Broken Veld 
Succulent 
Karoo 60.82
Witrantjies Broken Veld 
Succulent 
Karoo 92.27
Addo Xeric Succulent Thicket Thicket 91.03
Aloes Mesic Succulent Thicket Thicket 39.16
Gamtoos Mesic Succulent Thicket Thicket 68.98
Gouritz Mesic Succulent Thicket Thicket 70.39
Sundays Mesic Succulent Thicket Thicket 75.64
Willowmore Xeric Succulent 
Thicket Thicket 98.72
Gamka Broken Veld Nama Karoo 99.86
Steytlerville Broken Veld Nama Karoo 98.94
Alexandria Indian Ocean Forest Forest 73.28
Knysna Afromontane Forest Forest 53.63
South East Dune Pioneer Azonal 60.00
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Appendix 4.5 BHUs that have a potential for conservation with associated biomes 
 
Broad Habitat Unit Biome 
Untransformed 
unprotected 
(%
Transformed 
protected 
(%)
Land to be conserved 
(%)
Addo Xeric Succulent Thicket Thicket 91.03 0.04 91.07
Albertinia Sand Plain Fynbos Fynbos 51.91 0.08 51.99
Alexandria Indian Ocean Forest Forest 73.28 0.00 73.28
Algoa Grassy Fynbos Fynbos 57.78 0.00 57.78
Aloes Mesic Succulent Thicket Thicket 39.16 0.00 39.16
Baviaanskloof Mountain Fynbos 
Complex Fynbos 98.98 0.00 98.98
Blackheath Sand Plain Fynbos Fynbos 11.31 9.40 20.71
Blanco Fynbos / Renosterveld Mosaic Fynbos 61.53 0.73 62.26
Bokkeveld Mountain Fynbos Complex Fynbos 93.97 0.00 93.97
Boland Coast Renosterveld Fynbos 15.99 4.56 20.55
Breede Fynbos / Renosterveld Mosaic Fynbos 34.24 4.98 39.22
Canca Limestone Fynbos Fynbos 87.99 0.24 88.23
Cannaland Inland Renosterveld Fynbos 81.34 0.03 81.37
Cape Flats Fynbos / Thicket Mosaic Fynbos 21.96 0.83 22.79
Cockscomb Mountain Fynbos Complex Fynbos 89.67 0.00 89.67
Elim Fynbos / Renosterveld Mosaic Fynbos 34.63 3.59 38.22
Gamka Broken Veld Nama Karoo 99.86 0.00 99.86
Gamtoos Mesic Succulent Thicket Thicket 68.98 0.00 68.98
Garies Broken Veld Fynbos 57.40 6.46 63.86
Gifberg Mountain Fynbos Complex Fynbos 57.40 6.46 63.86
Gouritz Mesic Succulent Thicket Thicket 70.39 0.01 70.40
Humansdorp Grassy Fynbos Fynbos 79.16 0.00 79.16
 
 
 
 
 
 317
Broad Habitat Unit Biome 
Untransformed 
unprotected 
(%
Transformed 
protected 
(%) Land to be conserved (%)
Klawer Vygieveld 
Succulent 
Karoo 61.37 0.00 61.37
Knersvlakte Vygieveld 
Succulent 
Karoo 93.82 0.09 93.91
Knysna Afromontane Forest Forest 53.63 2.10 55.73
Kromme Fynbos / Renosterveld Mosaic Fynbos 61.53 0.00 61.53
Laingsberg Vygieveld 
Succulent 
Karoo 99.35 0.00 99.35
Lamberts Bay Strandveld 
Succulent 
Karoo 72.79 0.01 72.80
Langkloof Fynbos / Renosterveld Mosaic Fynbos 67.39 0.15 67.54
Leipoldtville Sand Plain Fynbos Fynbos 54.90 0.09 54.99
Langkloof Fynbos / Renosterveld Mosaic Fynbos 67.39 0.15 67.54
Leipoldtville Sand Plain Fynbos Fynbos 54.90 0.09 54.99
Little Karoo Broken Veld 
Succulent 
Karoo 90.37 0.01 90.38
Loeriesfontein Broken Veld 
Succulent 
Karoo 95.82 0.00 95.82
Montagu Inland Renosterveld Fynbos 87.06 0.02 87.08
Moordenaars Vygieveld 
Succulent 
Karoo 99.97 0.00 99.97
Niewoudtville Inland Renosterveld Fynbos 81.14 0.00 81.14
Oudtshoorn Broken Veld 
Succulent 
Karoo 84.73 0.05 84.78
Piketberg Mountain Fynbos Complex Fynbos 79.21 0.34 79.55
 
 
 
 
 
 
 318
Broad Habitat Unit Biome 
Untransformed 
unprotected 
(%
Transformed 
protected 
(%) Land to be conserved (%)
Prince Albert Broken Veld 
Succulent 
Karoo 98.19 0.01 98.20
Riversdale Coast Renosterveld Fynbos 27.89 5.10 32.99
Robertson Broken Veld 
Succulent 
Karoo 60.82 0.03 60.85
Roggeveld Inland Renosterveld Fynbos 99.98 0.00 99.98
South East Dune Pioneer Azonal 60.00 0.00 60.00
St Francis Fynbos / Thicket Mosaic Fynbos 36.23 0.00 36.23
Steytlerville Broken Veld Nama Karoo 98.94 0.00 98.94
Sundays Mesic Succulent Thicket 
Succulent 
Karoo 75.64 0.39 76.03
Suurbrak Grassy Fynbos Fynbos 29.47 6.27 35.74
Swartland Coast Renosterveld Fynbos 7.38 9.79 17.17
Touws Vygieveld 
Succulent 
Karoo 86.34 0.37 86.71
Tsitsikamma Mountain Fynbos Complex Fynbos 90.36 0.02 90.38
Uniondale Inland Renosterveld Fynbos 70.70 0.03 70.73
Waveren-Bokkeveld Inland Renosterveld Fynbos 42.00 0.42 42.42
Western Mountain Vygieveld 
Succulent 
Karoo 97.53 0.00 97.53
Willowmore Xeric Succulent Thicket Thicket 98.72 0.01 98.73
Witrantjies Broken Veld 
Succulent 
Karoo 92.27 0.00 92.27
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Appendix 4.6 The IUCN Protected Areas Categories of the BHUs with respect to biome types and transformation 
 
Broad Habitat Unit Biome 
Untransformed 
Protected BHU 
IUCN 
Category 
Transformed 
Protected BHU 
IUCN 
Category 
Agulhas Fynbos / Thicket Mosaic Fynbos III II 
Albertinia Sand Plain Fynbos Fynbos III III 
Ashton Inland Renosterveld Fynbos II I 
Blackheath Sand Plain Fynbos Fynbos II III 
Blanco Fynbos / Renosterveld Mosaic Fynbos III I 
Boland Coast Renosterveld Fynbos II III 
Bredasdorp Mountain Fynbos Complex Fynbos III II 
Breede Fynbos / Renosterveld Mosaic Fynbos III II 
Caledon Swartberg Mountain Fynbos 
Complex Fynbos III III 
Canca Limestone Fynbos Fynbos I II 
Cannaland Inland Renosterveld Fynbos I II 
Cape Flats Fynbos / Thicket Mosaic Fynbos I III 
Cape Peninsula Mountain Fynbos 
Complex Fynbos II I 
Cederberg Mountain Fynbos Complex Fynbos III II 
De Hoop Limestone Fynbos Fynbos I III 
Elgin Fynbos / Renosterveld Mosaic Fynbos III II 
Elim Fynbos / Renosterveld Mosaic Fynbos I II 
Franschhoek Mountain Fynbos Complex Fynbos II II 
Genadendal Grassy Fynbos Fynbos II II 
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Broad Habitat Unit Biome 
Untransformed 
Protected BHU 
IUCN 
Category 
Transformed 
Protected BHU 
IUCN 
Category 
Gifberg Mountain Fynbos Complex Fynbos III III 
Goukamma Fynbos / Thicket Mosaic Fynbos I I 
Groot Swartberg Mountain Fynbos 
Complex Fynbos I II 
Groot Winterhoek Mountain Fynbos 
Complex Fynbos II II 
Hagelkraal Limestone Fynbos Fynbos III I 
Hawequas Mountain Fynbos Complex Fynbos II II 
Hopefield Sand Plain Fynbos Fynbos III III 
Kamanassie Mountain Fynbos Complex Fynbos II II 
Kango Inland Renosterveld Fynbos I II 
Keurbooms Grassy Fynbos Fynbos I II 
Klein River Mountain Fynbos Complex Fynbos III II 
Klein Swartberg Mountain Fynbos 
Complex Fynbos II II 
Kogelberg Mountain Fynbos Complex Fynbos III I 
Koo Langeberg Mountain Fynbos 
Complex Fynbos II II 
Kouebokkeveld Inland Renosterveld Fynbos I II 
Kouga Mountain Fynbos Complex Fynbos II II 
Langebaan Fynbos / Thicket Mosaic Fynbos I III 
Langkloof Fynbos / Renosterveld Mosaic Fynbos III III 
Leipoldtville Sand Plain Fynbos Fynbos III II 
Matjies Inland Renosterveld Fynbos I II 
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Broad Habitat Unit Biome 
Untransformed 
Protected BHU 
IUCN 
Category 
Transformed 
Protected BHU 
IUCN 
Category 
Matroosberg Mountain Fynbos Complex Fynbos I I 
Montagu Inland Renosterveld Fynbos II II 
Olifants River Mountain Fynbos Complex Fynbos III II 
Outeniqua Mountain Fynbos Complex Fynbos I I 
Overberg Coast Renosterveld Fynbos III I 
Perdeberg Fynbos / Renosterveld Mosaic Fynbos II I 
Piketberg Mountain Fynbos Complex Fynbos II II 
Potberg Mountain Fynbos Complex Fynbos III II 
Riversdale Coast Renosterveld Fynbos III III 
Riviersonderend Mountain Fynbos 
Complex Fynbos II II 
Rooiberg Mountain Fynbos Complex Fynbos I II 
Southern Langeberg Mountain Fynbos 
Complex Fynbos III II 
Springfield Sand Plain Fynbos Fynbos III I 
Stilbaai Fynbos / Thicket Mosaic Fynbos II II 
Suurbrak Grassy Fynbos Fynbos I I 
Swartland Coast Renosterveld Fynbos III III 
Swartruggens Mountain Fynbos Complex Fynbos II II 
Tsitsikamma Mountain Fynbos Complex Fynbos I I 
Uniondale Inland Renosterveld Fynbos II II 
Waboomsberg Mountain Fynbos 
Complex Fynbos II II 
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Broad Habitat Unit Biome 
Untransformed 
Protected BHU 
IUCN 
Category 
Transformed 
Protected BHU 
IUCN 
Category 
Waveren-Bokkeveld Inland Renosterveld Fynbos III II 
Witteberg Mountain Fynbos Complex Fynbos I I 
Zuurberg Grassy Fynbos Fynbos I I 
Klawer Vygieveld 
Succulent 
Karoo I None 
Knersvlakte Vygieveld 
Succulent 
Karoo III III 
Laingsberg Vygieveld 
Succulent 
Karoo I I 
Lamberts Bay Strandveld 
Succulent 
Karoo I II 
Little Karoo Broken Veld 
Succulent 
Karoo I II 
Namaqualand Strandveld 
Succulent 
Karoo III III 
Riviersonderend Mountain Fynbos 
Complex Fynbos II II 
Prince Albert Broken Veld 
Succulent 
Karoo I I 
Robertson Broken Veld 
Succulent 
Karoo I II 
Tanqua Vygieveld 
Succulent 
Karoo III II 
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Broad Habitat Unit Biome 
Untransformed 
Protected BHU 
IUCN 
Category 
Transformed 
Protected BHU 
IUCN 
Category 
Touws Vygieveld 
Succulent 
Karoo II II 
Witrantjies Broken 
Veld 
Succulent 
Karoo II II 
Gamka Broken Veld Nama Karoo I None 
Prince Albert Broken 
Veld 
Succulent 
Karoo I I 
Robertson Broken 
Veld 
Succulent 
Karoo I II 
Tanqua Vygieveld 
Succulent 
Karoo III II 
Touws Vygieveld 
Succulent 
Karoo II II 
Witrantjies Broken 
Veld 
Succulent 
Karoo II II 
Gamka Broken Veld Nama Karoo I None 
Knysna Afromontane 
Forest Forest I I 
Swellendam 
Afromontane Forest Forest III III 
South Dune Pioneer Azonal I I 
South West Dune 
Pioneer Azonal III II 
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Appendix 4.7 Broad Habitat Units with associated biome and environmental characteristics i.e. geology, altitudinal range 
(metres), Modal altitude (metres), the Ruggedness Index (RI) and the site of occurence 
Broad Habitat Unit Biome Geology Altitudinal 
range 
(metres) 
Modal 
altitude 
(metres)
Ruggedness Index 
(metres) 
 
Lowland or 
Mountain sites 
Agulhas Fynbos / Thicket 
Mosaic Fynbos 
Bredasdorp Alluvium, 
sand & calcrete 
0 – 237 100 40.8 Lowland 
Albertinia Sand Plain 
Fynbos Fynbos 
Alluvium, sand & calcrete 0 – 331 200 62.3 Lowland 
Algoa Grassy Fynbos Fynbos 
Peninsula Nardouw, 
Cedarberg & Pakhuis 
34 - 477   200 59.1 Mountainous and 
Lowland 
Ashton Inland 
Renosterveld Fynbos 
Bokkeveld Malmesbury  
Witpoort & Weltevrede 
Ceres Nardouw, 
Cedarberg & Pakhuis 
79 – 1306 300 172.4 Mountainous 
Baviaanskloof Mountain 
Fynbos Complex Fynbos 
Nardouw, Cedarberg & 
Pakhuis Peninsula 
136 – 1593 1100 253.8 Mountainous 
Blackheath Sand Plain 
Fynbos Fynbos 
Alluvium, sand & calcrete 
Tygerberg 
0 – 594 100 57.7 Lowland 
Blanco Fynbos / 
Renosterveld Mosaic Fynbos 
Suite Enon Kaaimans 
Grahamstown 
0 – 472 200 78.8 Mountainous 
Bokkeveld Mountain 
Fynbos Complex Fynbos 
Nardouw, Cedarberg & 
Pakhuis 
229 – 1012 800 135.6 Mountainous 
Boland Coast 
Renosterveld Fynbos 
Bredasdorp, Alluvium, 
sand & calcrete 
0 – 237 100 40.8 Lowland 
Bredasdorp Mountain 
Fynbos Complex Fynbos 
Alluvium, sand & calcrete 0 – 331 200 62.3 Lowland 
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Broad Habitat Unit Biome Geology Altitudinal 
range (metres) 
Modal 
altitude 
(metres)
Ruggedness 
Index (metres) 
 
Lowland or 
Mountain sites 
Breede Fynbos / 
Renosterveld Mosaic Fynbos 
Peninsula, Nardouw, 
Cedarberg & Pakhuis 
34 -
477 
  200 59.1 Mountainous and 
Lowland 
Caledon Swartberg 
Mountain Fynbos 
Complex Fynbos 
Bokkeveld Malmesbury  
Witpoort &Weltevrede 
Ceres Nardouw, 
Cedarberg & Pakhuis 
79 – 1306 300 172.4 Mountainous 
Canca Limestone Fynbos Fynbos 
Bredasdorp 0 – 307 200 53.4 Lowland 
Cannaland Inland 
Renosterveld Fynbos 
Ceres, Nardouw, 
Cedarberg & Pakhuis 
76 – 704 500 106.8 Mountainous 
Cape Flats Fynbos / 
Thicket Mosaic Fynbos 
Alluvium, sand & 
calcrete 
0 – 73 500 16.7 Lowland 
Cape Peninsula Mountain 
Fynbos Complex Fynbos 
Peninsula Cape Granite 
Suite 
0 – 1080 300 203.9 Mountainous 
Cederberg Mountain 
Fynbos Complex Fynbos 
Peninsula Nardouw, 
Cedarberg & Pakhuis 
78 – 2046 300 392.4 Mountainous 
Cockscomb Mountain 
Fynbos Complex Fynbos 
Nardouw, Cedarberg & 
Pakhuis Peninsula 
76 - 1606 600 218.5 Mountainous 
De Hoop Limestone 
Fynbos Fynbos 
Bredasdorp 0 – 277 200 61.8 Lowland 
Elgin Fynbos / 
Renosterveld Mosaic Fynbos 
Ceres, Bidouw 109 - 625 200 65.2 Mountainous 
Elim Fynbos / 
Renosterveld Mosaic Fynbos 
Ceres, Malmesbury 6 - 404 300 51.6 Mountainous 
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Broad Habitat Unit Biome Geology Altitudinal 
range 
(metres) 
Modal 
altitude 
(metres)
Ruggedness 
Index (metres) 
 
Lowland or 
Mountain sites 
Franschhoek Mountain 
Fynbos Complex Fynbos 
Peninsula Cape Granite Suite, 
Nardouw, Cedarberg & 
Pakhuis 
96 – 1545 1100 328.7 Mountainous  
Genadendal Grassy 
Fynbos Fynbos 
Witpoort & Weltevrede, Ceres
Peninsula 
64 – 735 400 100.5 Mountainous 
Gifberg Mountain 
Fynbos Complex Fynbos 
Nardouw, Cedarberg & 
Pakhuis 
50 – 1123 300 188.2 Mountainous 
Goukamma Fynbos / 
Thicket Mosaic Fynbos 
Alluvium, sand & calcrete 0 – 273 100 62.5 Lowland 
Groot Swartberg 
Mountain Fynbos 
Complex Fynbos 
Nardouw, Cedarberg & 
Pakhuis 
Peninsula 
374 - 2098 1800 301.7 Mountainous 
Groot Winterhoek 
Mountain Fynbos 
Complex Fynbos 
Nardouw, Cedarberg & 
Pakhuis 
Peninsula 
75 – 1971 1200 342.5 Mountainous 
Hagelkraal Limestone 
Fynbos Fynbos 
Bredasdorp 0 – 330 100 55.5 Lowland 
Hawequas Mountain 
Fynbos Complex Fynbos 
Peninsula, Nardouw, 
Cedarberg & Pakhuis 
94 – 1915 1200 366.4 Mountainous 
Hopefield Sand Plain 
Fynbos Fynbos 
Alluvium, sand & calcrete 0 – 411 100 44.6 Lowland 
Humansdorp Grassy 
Fynbos Fynbos 
Peninsula, Nardouw, 
Cedarberg & Pakhuis 
0 – 962 500 162.8 Mountainous 
Kamanassie Mountain 
Fynbos Complex Fynbos 
Ceres, Malmesbury 6 - 404 300 51.6 Mountainous 
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Broad Habitat Unit Biome Geology Altitudinal 
range 
(metres) 
Modal 
altitude 
(metres)
Ruggedness 
Index (metres) 
 
Lowland or 
Mountain sites 
Kango Inland 
Renosterveld Fynbos 
Kango, Ceres, Nardouw,Cedarberg 
& Pakhuis, Witpoort & 
Weltevrede 
239 –1914 800 205.8 Mountainous 
Keurbooms Grassy 
Fynbos Fynbos 
Enon, Peninsula 
Nardouw, Cedarberg & Pakhuis 
0 – 329 100 74.1 Mountainous 
Klein River Mountain 
Fynbos Complex Fynbos 
Nardouw, Cedarberg & Pakhuis, 
Peninsula 
6 – 1106 600 185.2 Mountainous 
Klein Swartberg 
Mountain Fynbos 
Complex Fynbos 
Nardouw, Cedarberg & Pakhuis, 
Peninsula 
296 – 2268 1300 336.7 Mountainous 
Kogelberg Mountain 
Fynbos Complex Fynbos 
Nardouw, Cedarberg & Pakhuis, 
Peninsula 
0 - 1227 500 224.0 Mountainous 
Koo Langeberg 
Mountain Fynbos 
Complex Fynbos 
Nardouw, Cedarberg & Pakhuis, 
Peninsula 
281 – 2054 1500 312.8 Mountainous 
Kouebokkeveld Inland 
Renosterveld Fynbos 
Witpoort & Weltevrede 
Bidouw, Ceres 
427 – 1851 1000 210.6 Mountainous 
Kouga Mountain 
Fynbos Complex Fynbos 
Peninsula, Nardouw, Cedarberg & 
Pakhuis 
270 – 1721 1400 298.8 Mountainous 
Kromme Fynbos / 
Renosterveld Mosaic Fynbos 
Ceres, Enon 0 – 731 300 126.7 Mountainous 
Langebaan Fynbos / 
Thicket Mosaic Fynbos 
Alluvium, sand & calcrete  
Bredasdorp 
0 – 256 100 39.0 Lowland 
Langkloof Fynbos / 
Renosterveld Mosaic Fynbos 
Nardouw, Cedarberg & Pakhuis, 
Ceres 
304 – 1261 600 176.0 Mountainous 
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Broad Habitat Unit Biome Geology Altitudinal 
range 
(metres) 
Modal 
altitude 
(metres)
Ruggedness 
Index (metres) 
 
Lowland or 
Mountain sites 
Leipoldtville Sand 
Plain Fynbos Fynbos 
Alluvium, sand & calcrete 
Graafwater &Piekenierskloof 
0 – 560 300 72.6 Mountainous and 
Lowland 
Matjies Inland 
Renosterveld Fynbos 
Witpoort & Weltevrede 
Kommadagga & Lake Mentz 
374 – 1586 1100 179.1 Mountainous 
Matroosberg Mountain 
Fynbos Complex Fynbos 
Nardouw, Cedarberg & Pakhuis, 
Peninsula 
342 – 2226 1800 377.6 Mountainous 
Montagu Inland 
Renosterveld Fynbos 
Bidouw, Ceres 208 – 1158 500 194.3 Mountainous 
Niewoudtville Inland 
Renosterveld Fynbos 
Knersvlakte, Dwyka  
Nardouw, Cedarberg & Pakhuis 
306 – 835 600 122.5 Mountainous 
Olifants River 
Mountain Fynbos 
Complex Fynbos 
Peninsula, Graafwater & 
Piekenierskloof 
63 – 1227 600 169.3 Mountainous 
Outeniqua Mountain 
Fynbos Complex Fynbos 
Nardouw, Cedarberg & Pakhuis 
Peninsula 
142 – 1531 800 210.4 Mountainous 
Overberg Coast 
Renosterveld Fynbos 
Bokkeveld, Bidouw, Ceres 0 – 515 300 81.5 Mountainous 
Perdeberg Fynbos / 
Renosterveld Mosaic Fynbos 
Cape Granite Suite 151 – 722 600 120.8 Mountainous 
Piketberg Mountain 
Fynbos Complex Fynbos 
Peninsula, Graafwater & 
Piekenierskloof , Alluvium, sand 
& calcrete 
53 – 1442 700 231.5 Mountainous 
Potberg Mountain 
Fynbos Complex Fynbos 
Nardouw, Cedarberg & Pakhuis 0 – 568 400 125.8 Mountainous 
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Broad Habitat Unit Biome Geology Altitudinal 
range 
(metres) 
Modal 
altitude 
(metres)
Ruggedness 
Index (metres) 
 
Lowland or 
Mountain sites 
Riversdale Coast 
Renosterveld Fynbos 
Bokkeveld Bredasdorp   0 – 375 200 59.4 Mountainous and 
Lowland 
Riviersonderend Mountain 
Fynbos Complex Fynbos 
Nardouw, Cedarberg & 
Pakhuis 
Peninsula 
88 – 1603 400 301.0 Mountainous 
Roggeveld Inland 
Renosterveld Fynbos 
Adelaide & Estcourt 781 – 1470 1200 110.9 Mountainous 
Rooiberg Mountain Fynbos 
Complex Fynbos 
Nardouw, Cedarberg & 
Pakhuis, Peninsula 
154 – 1433 1000 224.9 Mountainous 
Southern Langeberg 
Mountain Fynbos Complex Fynbos 
Nardouw, Cedarberg & 
Pakhuis, Peninsula 
47 – 1568 1200 293.4 Mountainous 
Springfield Sand Plain 
Fynbos Fynbos 
Nardouw, Cedarberg & 
Pakhuis 
2 – 485 300 88.4 Mountainous 
St Francis Fynbos / Thicket 
Mosaic Fynbos 
Nanaga 0 – 246 100 44.7 Lowland 
Stilbaai Fynbos / Thicket 
Mosaic Fynbos 
Alluvium, sand & calcrete 
Bredasdorp 
0 – 203 100 47.5 Lowland 
Suurbrak Grassy Fynbos Fynbos 
Bokkeveld, Enon 49 – 400 300 72.7 Mountainous 
Swartland Coast 
Renosterveld Fynbos 
Moorreesburg, Porterville 
Cape Granite Suite 
Porseleinberg 
0 – 518 100 61.7 Lowland 
Swartruggens Mountain 
Fynbos Complex Fynbos 
Witpoort & Weltevrede 
Nardouw, Cedarberg & 
Pakhuis, Ceres 
502 – 1797 1200 167.4 Mountainous 
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Broad Habitat Unit Biome Geology Altitudinal 
range 
(metres) 
Modal 
altitude 
(metres)
Ruggedness Index 
(metres) 
 
Lowland or 
Mountain sites 
Tsitsikamma Mountain 
Fynbos Complex Fynbos 
Peninsula, Nardouw, 
Cedarberg & Pakhuis 
29 – 1597 600 262.6 Mountainous  
Uniondale Inland 
Renosterveld Fynbos 
Ceres, Nardouw, 
Cedarberg & Pakhuis 
393 – 1375 1100 212.6 Mountainous 
Waboomsberg Mountain 
Fynbos Complex Fynbos 
Ceres, Nardouw, 
Cedarberg & Pakhuis 
 
742 – 1429 1200 69.7 Mountainous 
Waveren-Bokkeveld 
Inland Renosterveld Fynbos 
Brandwacht, Ceres 91 – 1323 600 264.8 Mountainous 
Witteberg Mountain 
Fynbos Complex Fynbos 
Witpoort & Weltevrede 
Ceres, Kommadagga & 
Lake Mentz 
956 – 1507 1200 101.9 Mountainous 
Zuurberg Grassy Fynbos Fynbos 
Witpoort & Weltevrede 
Kommadagga & Lake 
Mentz 
152 – 1020 800 165.8 Mountainous 
Garies Broken Veld 
Succulent 
Karoo 
Little Namaqualand Suite 
Spektakel Suite 
284 – 454 400  Mountainous 
Klawer Vygieveld 
Succulent 
Karoo 
Gifberg, Peninsula 
Alluvium, sand & calcrete 
2 - 524 300 90.1 Mountainous 
Knersvlakte Vygieveld 
Succulent 
Karoo 
Alluvium, sand & calcrete  
Knersvlakte, Gifberg 
0 – 796 200 84.4 Mountainous 
Swartland Coast 
Renosterveld Fynbos 
Moorreesburg, Porterville 
Cape Granite Suite 
Porseleinberg 
0 – 518 100 61.7 Mountainous 
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Broad Habitat Unit Biome Geology Altitudinal 
range 
(metres) 
Modal 
altitude 
(metres)
Ruggedness 
Index (metres) 
 
Lowland or 
Mountain sites 
Laingsberg 
Vygieveld 
Succulent 
Karoo 
Witpoort & Weltevrede 
Nardouw, Cedarberg & Pakhuis, 
Ceres 
502 – 1797 1200 167.4 Mountainous 
Lamberts Bay 
Strandveld 
Succulent 
Karoo 
Alluvium, sand & calcrete  
Peninsula 
0 – 310 200 62.8 Lowland 
Little Karoo 
Broken Veld 
Succulent 
Karoo 
Ceres, Alluvium, sand & calcrete 
Laingsburg, Whitehill & Prince 
Albert 
Dwyka, Bidouw, Witpoort & 
Weltevrede 
83 – 721 300 102.8 Mountainous 
Loeriesfontein 
Broken Veld 
Succulent 
Karoo 
Knersvlakte Dwyka 320 – 792 500 96.4 Mountainous 
Moordenaars 
Vygieveld 
Succulent 
Karoo 
Adelaide & Estcourt 662 – 1280 400 114.4 Mountainous 
Namaqualand 
Strandveld 
Succulent 
Karoo 
Alluvium, sand & calcrete 0 – 184 100 48.4 Lowland 
Garies Broken 
Veld 
Succulent 
Karoo 
Little Namaqualand Suite 
Spektakel Suite 
284 – 454 400 30.3 Mountainous 
Klawer Vygieveld 
Succulent 
Karoo 
Gifberg, Peninsula 
Alluvium, sand & calcrete 
2 - 524 300 90.1 Mountainous 
Knersvlakte 
Vygieveld 
Succulent 
Karoo 
Alluvium, sand & calcrete  
Knersvlakte Gifberg  
0 – 796 200 84.4 Mountainous 
Laingsberg 
Vygieveld 
Succulent 
Karoo 
Adelaide & Estcourt, Laingsburg, 
Whitehill & Prince Albert, Fort 
Brown Dwyka 
397 – 1150 900 147.0 Mountainous 
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Broad Habitat 
Unit 
Biome Geology Altitudinal 
range 
(metres) 
Modal 
altitude 
(metres)
Ruggedness 
Index (metres) 
 
Lowland or 
Mountain sites 
Lamberts Bay 
Strandveld 
Succulent 
Karoo 
Alluvium, sand & calcrete  
Peninsula 
0 – 310 200 62.8 Lowland 
Little Karoo 
Broken Veld 
Succulent 
Karoo 
Ceres, Bidouw 68 – 1638 400 205.8 Mountainous 
Oudtshoorn 
Broken Veld 
Succulent 
Karoo 
Alluvium, sand & calcrete ,Enon, Traka 185 – 1128 400 230.7 Mountainous 
Prince Albert 
Broken Veld 
Succulent 
Karoo 
Laingsburg,  Whitehill & Prince 
AlbertFort Brown, Witpoort & 
Weltevrede, Dwyka, Traka 
367 – 1261 900 129.8 Mountainous 
Robertson 
Broken Veld 
Succulent 
Karoo 
Ceres, Alluvium, sand & calcrete  
Laingsburg, Whitehill & Prince Albert 
Dwyka, Bidouw, Witpoort & 
Weltevrede 
83 – 721 300 102.8 Mountainous 
Tanqua 
Vygieveld 
Succulent 
Karoo 
Dwyka, Witpoort & Weltevrede, Ceres 
Tierberg, Bidouw, Skoorsteenberg 
Whitehill & Prince Albert 
157 - 1439 900 197.0 Mountainous 
Touws 
Vygieveld 
Succulent 
Karoo 
Witpoort & Weltevrede, Ceres, 
Bidouw, Alluvium, sand & calcrete 
695 – 1290 1000 108.9 Mountainous 
Western 
Mountain 
Vygieveld 
Succulent 
Karoo 
Dwyka, Ceres, Adelaide & Estcourt 
Prince Albert, Koedoesberg, Karoo 
dolerite 
170 – 1258 900 147.7 Mountainous 
Witrantjies 
Broken Veld 
Succulent 
Karoo 
Laingsburg, Whitehill & Prince Albert 
Dwyka, Kommadagga & Lake Mentz 
Ceres, Fort Brown 
332 – 1339 1000 143.7 Mountainous 
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Broad Habitat Unit Biome Geology Altitudinal 
range 
(metres) 
Modal 
altitude 
(metres)
Ruggedness 
Index (metres) 
 
Lowland or 
Mountain sites 
Addo Xeric 
Succulent Thicket Thicket 
Kirkwood, Enon, Traka, Alluvium, 
sand & calcrete Sundays River, 
Witpoort & Weltevrede  
6 – 904 500 154.8 Mountainous 
Aloes Mesic 
Succulent Thicket Thicket 
Enon, Nanaga   0 – 69 50 15.1 Lowland 
Gamtoos Mesic 
Succulent Thicket Thicket 
Gamtoos, Alluvium, sand & calcrete  
Nardouw, Cedarberg & Pakhuis 
0 – 754 100 144.0 Mountainous 
Gouritz Mesic 
Succulent Thicket Thicket 
Bokkeveld, Enon 7 – 200 100 33.7 Lowland 
Spekboom Xeric 
Succulent Thicket Thicket 
Ceres, Enon, Kango 115 – 1366 500 137.8 Mountainous 
Sundays Mesic 
Succulent Thicket Thicket 
Kirkwood, Alexandra, Alluvium, 
sand & calcrete, Sundays River, 
Ceres, Traka 
0 – 1035 500 217.9 Mountainous 
Willowmore Xeric 
Succulent Thicket Thicket 
Witpoort & Weltevrede, Ceres, 
Dwyka Kommadagga & Lake Mentz 
296 – 1529 1000 197.3 Mountainous 
Gamka Broken 
Veld 
Nama 
Karoo 
Adelaide & Escourt, Fort Brown 
Laingsburg, Whitehill & Prince 
Albert 
381 – 1073 900 184.7 Mountainous 
Steytlerville Broken 
Veld 
Nama 
Karoo 
Traka, Witpoort & Weltevrede, 
Ceres 
308 – 1134 600 163.8 Mountainous 
Alexandria Indian 
Ocean Forest Forest 
Nanaga, Gamtoos 0 - 534 200 85.6 Lowland 
Knysna 
Afromontane Forest Forest 
Nardouw, Cedarberg & Pakhuis 
Peninsula, Cape Granite Suite, 
Kaaimans 
0 - 1346 200 162.9 Mountainous 
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Broad Habitat Unit Biome Geology Altitudinal 
range 
(metres) 
Modal 
altitude 
(metres)
Ruggedness 
Index (metres) 
 
Lowland or 
Mountain sites 
Swellendam 
Afromontane Forest Forest 
Nardouw, Cedarberg & Pakhuis, 
Enon 
182 – 478 300 70.5 Mountainous 
South Dune Pioneer Azonal 
Alluvium, sand & calcrete , 
Bredasdorp 
0 – 179 100 50.9 Lowland 
South East Dune 
Pioneer Azonal 
Alluvium, sand & calcrete, Nanaga   0 – 143 100 28.1 Lowland 
South West Dune 
Pioneer Azonal 
Alluvium, sand & calcrete 0 - 192 
 
100 58.4 Lowland 
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Appendix 4.8 The modelled socio-economic data (average values) with associated untransformed protected BHUs  
 
Broad Habitat Unit Biome 
Untransformed 
Protected (%) 
Literacy 
(%) 
Personal 
income 
(Rands) 
Households 
(Number) 
Arable 
land (%)
Population 
(Number) 
Unemploy
ment rate 
(%) 
Agulhas Fynbos / Thicket Mosaic Fynbos 38.73 93.67 1186.23 369 0.02 1277 35.77 
Ashton Inland Renosterveld Fynbos 13.80 87.24 696.12 1468 0.30 5950 47.57 
Bredasdorp Mountain Fynbos Complex Fynbos 16.89 91.32 529.53 530 0.58 2159 49.56 
Caledon Swartberg Mountain Fynbos 
Complex Fynbos 74.25 92.42 553.16 1093 2.21 4436 49.95 
Cape Peninsula Mountain Fynbos Complex Fynbos 77.74 94.76 2152.54 882 0.00 3082 30.62 
Cederberg Mountain Fynbos Complex Fynbos 84.95 91.61 705.97 936 0.07 4122 28.45 
De Hoop Limestone Fynbos Fynbos 21.15 87.35 527.47 1291 0.00 5110 51.65 
Elgin Fynbos / Renosterveld Mosaic Fynbos 18.31 93.10 973.35 524 0.00 1917 32.26 
Franschhoek Mountain Fynbos Complex Fynbos 76.19 90.32 1049.90 860 0.02 3464 38.79 
Genadendal Grassy Fynbos Fynbos 16.25 88.97 799.72 565 0.17 2268 41.95 
Gifberg Mountain Fynbos Complex Fynbos 21.26 90.39 544.66 557 0.47 1960 35.80 
Goukamma Fynbos / Thicket Mosaic Fynbos 22.53 96.21 1985.06 226 0.05 722 27.00 
Groot Swartberg Mountain Fynbos Complex Fynbos 89.30 85.39 433.86 641 0.78 2894 52.43 
Groot Winterhoek Mountain Fynbos 
Complex Fynbos 87.35 88.92 792.33 658 0.46 3014 43.41 
Hagelkraal Limestone Fynbos Fynbos 17.16 93.83 879.27 276 0.05 953 41.64 
Hawequas Mountain Fynbos Complex Fynbos 89.39 90.79 804.88 2431 0.02 10379 49.27 
Hopefield Sand Plain Fynbos Fynbos 38.45 90.27 938.48 781 0.05 3297 45.48 
 
 
 
 
 
 336
 
Broad Habitat Unit Biome 
Untransformed 
Protected (%) 
Literacy 
(%) 
Personal 
income 
(Rands) 
Households 
(Number) 
Arable 
land (%)
Population 
(Number) 
Unemploy
ment rate 
(%) 
Kamanassie Mountain Fynbos Complex Fynbos 88.50 85.83 402.37 1473 0.62 6360 57.93 
Kango Inland Renosterveld Fynbos 12.78 86.52 470.83 550 0.77 2546 49.98 
Keurbooms Grassy Fynbos Fynbos 15.87 88.12 630.65 832 0.00 3275 48.84 
Klein River Mountain Fynbos Complex Fynbos 10.57 94.41 1394.92 418 0.00 1424 32.57 
Klein Swartberg Mountain Fynbos Complex Fynbos 73.16 94.70 1330.91 418 0.00 1429 32.81 
Kogelberg Mountain Fynbos Complex Fynbos 84.95 88.64 935.24 1125 0.14 4742 39.72 
Koo Langeberg Mountain Fynbos Complex Fynbos 72.36 87.43 658.14 1379 0.27 5691 45.27 
Kouebokkeveld Inland Renosterveld Fynbos 45.88 86.36 587.40 2633 0.00 11893 38.84 
Kouga Mountain Fynbos Complex Fynbos 11.06 87.94 324.55 674 0.06 2941 56.06 
Langebaan Fynbos / Thicket Mosaic Fynbos 49.15 91.07 1231.05 661 0.05 2807 39.57 
Matjies Inland Renosterveld Fynbos 13.42 87.93 622.34 543 0.44 2371 39.98 
Matroosberg Mountain Fynbos Complex Fynbos 91.91 89.00 780.76 973 0.21 4134 43.78 
Namaqualand Strandveld 
Succulent 
Karoo 25.53 84.29 579.06 3479 0.00 11864 36.97 
Olifants River Mountain Fynbos Complex Fynbos 10.50 89.09 761.15 1708 0.00 6635 27.00 
Outeniqua Mountain Fynbos Complex Fynbos 22.77 89.80 929.09 926 0.89 3810 46.64 
Perdeberg Fynbos / Renosterveld Mosaic Fynbos 84.25 91.38 1266.46 979 0.00 4186 34.13 
Potberg Mountain Fynbos Complex Fynbos 95.09 88.58 629.65 828 0.00 3349 51.67 
Riviersonderend Mountain Fynbos Complex Fynbos 76.08 87.55 781.15 954 0.00 3637 45.22 
Rooiberg Mountain Fynbos Complex Fynbos 73.48 87.91 500.32 542 0.53 2398 45.75 
South Dune Pioneer Azonal 28.68 91.60 1211.74 807 0.00 3107 41.79 
South West Dune Pioneer Azonal 78.10 93.74 1981.73 522 0.00 1670 35.00 
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Broad Habitat Unit Biome 
Untransformed 
Protected (%) 
Literacy 
(%) 
Personal 
income 
(Rands) 
Households 
(Number) 
Arable 
land (%)
Population 
(Number) 
Unemploy
ment rate 
(%) 
Southern Langeberg Mountain Fynbos 
Complex Fynbos 66.84 89.10 500.36 1107 0.43 4630 43.66 
Spekboom Xeric Succulent Thicket Thicket 16.53 87.34 501.30 502 0.74 2330 47.54 
Springfield Sand Plain Fynbos Fynbos 12.50 93.82 1014.94 362 0.05 1273 40.88 
Stilbaai Fynbos / Thicket Mosaic Fynbos 23.76 56.32 880.07 167 0.00 527 16.47 
Swartruggens Mountain Fynbos Complex Fynbos 69.32 87.72 552.87 2494 0.00 11261 36.23 
Swellendam Afromontane Forest Forest 78.83 91.15 414.57 545 0.10 2433 41.43 
Tanqua Vygieveld 
Succulent 
Karoo 14.32 85.15 518.59 3321 0.00 14771 43.94 
Waboomsberg Mountain Fynbos Complex Fynbos 22.22 85.23 570.18 1782 0.12 7084 45.40 
Witteberg Mountain Fynbos Complex Fynbos 15.21 91.82 755.67 672 0.01 3121 29.79 
Zuurberg Grassy Fynbos Fynbos 31.45 77.26 445.95 1766 0.00 6271 44.27 
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Appendix 4.8 The modelled socio-economic data (average values) with associated untransformed unprotected BHUs 
 
Broad Habitat Unit Biome 
Untransformed 
Unprotected 
(%) 
Literacy 
(%) 
Personal 
income 
(Rands) 
Households 
(Number) 
Arable 
land (%) 
Population 
(Number) 
Unemployment 
rate (%) 
Addo Xeric Succulent Thicket Thicket 91.03 80.82 469.48 1847 0.00 7185 43.29 
Agulhas Fynbos  Fynbos 41.67 88.41 1374.36 429 0.01 1516 33.14 
Albertinia Sand Plain Fynbos Fynbos 51.91 82.29 653.38 483 0.34 1901 34.45 
Alexandria Indian Ocean Forest Forest 73.28 92.20 2047.50 408 0.00 1511 43.02 
Algoa Grassy Fynbos Fynbos 57.78 86.15 499.32 574 0.00 2545 59.72 
Aloes Mesic Succulent Thicket Thicket 39.16 94.96 1636.68 518 0.00 1859 39.03 
Baviaanskloof  
Mountain Fynbos Complex Fynbos 98.98 84.12 379.57 908 0.09 3907 54.10 
Blackheath Sand Plain Fynbos Fynbos 11.31 89.81 1270.71 656 0.13 2376 43.89 
Blanco Fynbos  Fynbos 61.53 89.79 793.65 763 0.07 2976 43.25 
Bokkeveld Mountain Fynbos 
Complex Fynbos 93.97 81.80 612.51 1044 0.72 3387 46.73 
Boland Coast Renosterveld Fynbos 15.99 88.99 1052.07 886 0.06 3682 43.05 
Bredasdorp Mountain Fynbos 
Complex Fynbos 61.88 91.63 562.03 347 0.13 1377 48.26 
Breede Fynbos  Fynbos 34.24 91.03 677.76 2969 0.00 11773 55.29 
Caledon Swartberg Mountain 
Fynbos Complex Fynbos 5.96 93.13 673.67 190 1.89 794 49.27 
Canca Limestone Fynbos Fynbos 87.99 79.90 1290.56 309 0.07 1077 27.05 
Cannaland Inland Renosterveld Fynbos 81.34 86.31 511.98 996 1.34 4130 49.63 
Cape Flats Fynbos  Fynbos 21.96 89.19 731.05 1165 0.00 5066 53.42 
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Broad Habitat Unit Biome 
Untransformed 
Unprotected 
(%) 
Literacy 
(%) 
Personal 
income 
(Rands) 
Households 
(Number) 
Arable 
land (%) 
Population 
(Number) 
Unemployment 
rate (%) 
Cape Peninsula Mountain Fynbos 
Complex Fynbos 3.12 95.86 2639.27 906 0.00 2720 30.90 
Cederberg Mountain Fynbos 
Complex Fynbos 9.21 90.93 782.91 1245 0.24 5382 27.41 
Cockscomb Mountain Fynbos 
Complex Fynbos 89.67 79.57 354.81 483 0.00 2204 57.09 
De Hoop Limestone Fynbos Fynbos 55.71 88.91 614.85 1340 0.41 5326 46.97 
Elim Fynbos  Fynbos 34.63 91.62 518.95 325 0.12 1262 47.01 
Franschhoek Mountain Fynbos 
Complex Fynbos 8.09 88.97 747.49 1081 0.00 4593 49.17 
Gamka Broken Veld 
Nama 
Karoo 99.86 80.82 531.48 1115 0.26 4242 44.21 
Gamtoos Mesic Succulent Thicket Thicket 68.98 85.33 536.22 983 0.00 4363 52.41 
Garies Broken Veld 
Succulent 
Karoo 100.00 0.00 0.00 0 0.00 0 0.00 
Genadendal Grassy Fynbos Fynbos 42.77 87.74 615.76 1515 0.11 6037 47.47 
Gouritz Mesic Succulent Thicket Thicket 70.39 88.02 449.11 338 0.00 1318 51.86 
Groot Swartberg Mountain Fynbos 
Complex Fynbos 10.56 84.50 402.62 725 0.25 3129 53.20 
Groot Winterhoek Mountain Fynbos 
Complex Fynbos 9.07 86.16 738.06 610 0.03 2767 44.20 
Hagelkraal Limestone Fynbos Fynbos 42.77 93.12 961.26 555 0.48 2151 41.90
Hawequas Mountain Fynbos 
Complex Fynbos 4.49 91.96 632.90 1274 0.02 5427 60.10 
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Broad Habitat Unit Biome 
Untransformed 
Unprotected (%)
Literacy 
(%) 
Personal 
income 
(Rands) 
Households 
(Number) 
Arable 
land (%)
Population 
(Number) 
Unemployment 
rate (%) 
Humansdorp Grassy Fynbos Fynbos 79.16 88.15 709.31 1284 0.00 5285 51.21 
Kamanassie Mountain 
Fynbos Complex Fynbos 9.70 85.30 441.34 2174 0.67 9669 55.66 
Kango Inland Renosterveld Fynbos 82.09 87.18 497.36 716 0.77 3137 42.33 
Keurbooms Grassy Fynbos Fynbos 67.08 92.15 1081.49 794 0.00 2989 35.35 
Klawer Vygieveld 
Succulent 
Karoo 61.37 90.71 706.15 312 0.53 1408 41.82 
Klein River Mountain 
Fynbos Complex Fynbos 67.49 94.04 1399.91 487 0.37 1682 44.38 
Klein Swartberg Mountain 
Fynbos Complex Fynbos 26.55 89.56 589.15 653 0.63 2753 33.84 
Knersvlakte Vygieveld 
Succulent 
Karoo 93.82 89.69 484.63 953 0.49 3545 32.35 
Knysna Afromontane Forest Forest 53.63 90.16 1088.71 906 0.18 3564 41.31 
Kogelberg Mountain Fynbos 
Complex Fynbos 1.45 89.13 933.32 1287 0.04 4809 40.57 
Koo Langeberg Mountain 
Fynbos Complex Fynbos 26.02 86.16 592.25 1677 0.29 6693 44.01 
Kromme Fynbos  Fynbos 61.53 87.97 735.45 1475 0.00 6321 53.28 
Laingsberg Vygieveld Fynbos 99.35 86.98 752.25 375 0.61 1447 27.86 
Lamberts Bay Strandveld 
Succulent 
Karoo 72.79 86.67 625.98 1128 0.08 4482 36.57 
Langkloof Fynbos  Fynbos 67.39 86.61 513.09 1621 0.34 6664 51.97 
Leipoldtville Sand Plain 
Fynbos Fynbos 54.90 88.70 617.89 999 0.21 3943 39.42 
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Broad Habitat Unit Biome 
Untransformed 
Unprotected 
(%) 
Literacy 
(%) 
Personal 
income 
(Rands) 
Households 
(Number) 
Arable 
land (%)
Population 
(Number) 
Unemployment 
rate (%) 
Little Karoo Broken Veld Succulent Karoo 90.37 87.68 511.70 1454 0.76 6428 43.85 
Loeriesfontein Broken Veld Succulent Karoo 95.82 79.78 508.33 270 0.00 920 54.70 
Matjies Inland Renosterveld Fynbos 86.01 87.24 520.46 1155 0.13 5384 49.92 
Matroosberg Mountain Fynbos 
Complex Fynbos 7.38 85.76 561.91 1724 0.01 7219 54.77 
Montagu Inland Renosterveld Fynbos 87.06 88.61 499.18 1130 0.18 4509 42.41 
Moordenaars Vygieveld Succulent Karoo 99.97 78.02 568.97 944 0.09 3341 39.59 
Namaqualand Strandveld Succulent Karoo 73.60 85.86 564.84 2014 0.44 7560 41.47 
Niewoudtville Inland 
Renosterveld Fynbos 81.14 80.62 504.15 228 0.01 793 54.91 
Oudtshoorn Broken Veld Succulent Karoo 84.73 86.60 466.24 780 0.76 4071 56.13 
Overberg Coast Renosterveld Fynbos 9.03 89.55 741.26 1156 0.25 4632 46.79 
Perdeberg Fynbos  Fynbos 7.48 93.25 1776.36 482 0.00 1874 38.81 
Piketberg Mountain Fynbos
Complex Fynbos 79.21 89.56 616.18 1319 0.02 5330 40.37 
Prince Albert Broken Veld Succulent Karoo 98.19 82.22 440.73 1018 0.28 4267 50.14 
Riversdale Coast Renosterveld Fynbos 27.89 88.17 567.90 1009 0.40 4116 48.19 
Riviersonderend Mountain 
Fynbos Complex Fynbos 19.85 84.22 719.27 3241 0.11 12241 38.84 
Robertson Broken Veld Succulent Karoo 60.82 88.31 824.74 1614 0.02 6693 48.74 
Roggeveld Inland Renosterveld Fynbos 99.98 68.28 827.93 733 0.00 2483 36.05 
South East Dune Pioneer Azonal 60.00 98.09 1318.70 511 0.00 2519 14.32 
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Broad Habitat Unit Biome 
Untransformed 
Unprotected 
(%) 
Literacy 
(%) 
Personal 
income 
(Rands) 
Households 
(Number) 
Arable 
land (%) 
Population 
(Number) 
Unemployment 
rate (%) 
Southern Langeberg Mountain 
Fynbos Complex Fynbos 25.46 89.75 579.11 1285 0.96 5348 41.62 
Spekboom Xeric Succulent 
Thicket Thicket 79.78 85.54 464.09 924 0.97 4192 51.90 
Springfield Sand Plain Fynbos Fynbos 66.72 93.62 747.29 293 0.02 1047 44.32 
St Francis Fynbos  Fynbos 36.23 94.05 1549.07 554 0.00 2129 39.85 
Steytlerville Broken Veld Nama Karoo 98.94 75.92 612.41 832 0.02 2738 48.24 
Sundays Mesic Succulent 
Thicket 
Succulent 
Karoo 75.64 79.48 502.24 1007 0.00 3774 45.55 
Suurbrak Grassy Fynbos Fynbos 29.47 88.54 658.36 1534 0.85 6232 44.54 
Swartland Coast Renosterveld Fynbos 7.38 88.90 843.87 1293 0.21 5317 39.40 
Swartruggens Mountain 
Fynbos Complex Fynbos 23.54 85.49 668.25 3313 0.00 14991 37.04 
Tanqua Vygieveld 
Succulent 
Karoo 85.02 83.87 539.60 2521 0.00 10847 50.53 
Touws Vygieveld Succulent Karoo 86.34 87.86 453.67 1304 0.00 5987 59.29 
Tsitsikamma Mountain Fynbos 
Complex Fynbos 90.36 90.02 729.02 1734 0.40 6890 45.30 
Uniondale Inland Renosterveld Fynbos 70.70 86.84 644.98 1603 0.22 7156 51.04 
Waboomsberg Mountain 
Fynbos Complex Fynbos 57.79 86.53 579.46 1501 0.32 6284 49.99 
Waveren-Bokkeveld Inland 
Renosterveld Fynbos 42.00 86.56 627.67 1315 0.14 5552 50.47 
Uniondale Inland Renosterveld Fynbos 70.70 86.84 644.98 1603 0.22 7156 51.04 
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Broad Habitat Unit Biome 
Untransformed 
Unprotected 
(%) 
Literacy 
(%) 
Personal 
income 
(Rands) 
Households 
(Number) 
Arable land 
(%) 
Population 
(Number) 
Unemployment 
rate (%) 
Waboomsberg Mountain Fynbos 
Complex Fynbos 57.79 86.53 579.46 1501 0.32 6284 49.99 
Waveren-Bokkeveld Inland 
Renosterveld Fynbos 42.00 86.56 627.67 1315 0.14 5552 50.47 
Western Mountain Vygieveld Fynbos 97.53 73.83 722.49 1833 0.00 6248 40.64 
Willowmore Xeric Succulent Thicket Thicket 98.72 82.45 365.39 736 0.13 3214 51.56 
Witrantjies Broken Veld 
Succulent 
Karoo 92.27 86.81 575.70 1111 0.27 4871 47.36 
Witteberg Mountain Fynbos Complex Fynbos 84.51 88.87 596.39 920 0.00 4423 45.89 
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Appendix 4.9 The modelled socio-economic data (average values) with associated transformed BHUs and their conservation 
status 
 
Broad Habitat Unit Biome 
Transformed 
protected (%) 
Literacy 
(%) 
Personal 
income 
(Rands) 
Households 
(Number) 
Arable 
land (%) 
Population 
(Number) 
Unemployment 
rate (%) 
Addo Xeric Succulent Thicket Thicket 0.04 79.86 445.55 1702 0.00 6545 45.00 
Agulhas Fynbos / Thicket Mosaic Fynbos 6.57 93.69 1157.24 349 0.02 1188 34.55 
Albertinia Sand Plain Fynbos Fynbos 0.08 88.98 705.05 472 0.29 1827 35.58 
Blackheath Sand Plain Fynbos Fynbos 9.4 91.72 1836.31 739 0.04 2642 39.76 
Caledon Swartberg Mountain 
Fynbos Complex 
Fynbos 
10.68 92.69 610.42 776 2.05 3156 49.36 
Cape Peninsula Mountain Fynbos 
Complex 
Fynbos 
8.74 94.69 2133.84 944 0.00 3132 33.18 
De Hoop Limestone Fynbos 4.1 87.57 548.00 1400 0.11  5524 
Elgin Fynbos / Renosterveld 
Mosaic 
Fynbos 
81.69 93.08 965.52 464 0.00 1739 34.05 
De Hoop Limestone Fynbos Fynbos 4.1 87.57 548.00 1400 0.11 5524 49.88
Elim Fynbos / Renosterveld 
Mosaic 
Fynbos 
3.59 91.71 488.26 321 0.22 1256 50.30 
Genadendal Grassy Fynbos Fynbos 2.37 89.48 778.16 609 0.20 2443 43.14 
Goukamma Fynbos / Thicket 
Mosaic 
Fynbos 
5.65 95.01 1768.32 265 0.03 839 29.17 
Groot Winterhoek Mountain 
Fynbos Complex 
Fynbos 
0.66 88.80 791.99 659 0.45 2991 43.31 
Hawequas Mountain Fynbos 
Complex 
Fynbos 
2.84 91.03 813.34 2302 0.02 9810 49.38 
Klein River Mountain Fynbos 
Complex 
Fynbos 
2.71 94.72 2477.00 462 0.15 1443 35.68 
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Broad Habitat Unit Biome 
Transformed 
protected (%) 
Literacy 
(%) 
Personal 
income 
(Rands) 
Households 
(Number) 
Arable 
land (%) 
Population 
(Number) 
Unemployment 
rate (%) 
Klein Swartberg Mountain Fynbos 
Complex 
Fynbos 
0.15 89.78 575.22 541 0.79 2358 35.10 
Knersvlakte Vygieveld  0.09 86.80 771.61 2280 0.29 7998 42.33 
Kogelberg Mountain Fynbos 
Complex 
Fynbos 
12.52 94.11 1326.19 449 0.00 1580 33.30 
Koo Langeberg Mountain Fynbos 
Complex 
Fynbos 
0.07 87.16 644.27 1446 0.28 5917 44.96 
Kouebokkeveld Inland 
Renosterveld 
Fynbos 
0.94 85.98 599.48 2411 0.00 10880 40.34 
Kouga Mountain Fynbos Complex Fynbos 2.83 87.69 342.39 700 0.09 2998 55.39 
Lamberts Bay Strandveld 
Succulent 
Karoo 0.01 76.41 546.23 296 0.01 1213 28.14 
Langebaan Fynbos / Thicket 
Mosaic 
Fynbos 
12.52 90.35 1187.10 767 0.03 1187 39.89 
Leipoldtville Sand Plain Fynbos Fynbos 0.09 88.52 682.36 971 0.15 3720 35.12 
Little Karoo Broken Veld Fynbos 0.01 89.43 526.07 705 0.37 3214 41.63 
Matroosberg Mountain Fynbos 
Complex 
Fynbos 
0.3 85.62 583.46 2849 0.57 11439 52.15 
Namaqualand Strandveld 
Succulent 
Karoo 0.44 85.07 571.66 2746 0.21 9719 39.24 
Olifants River Mountain Fynbos 
Complex 
Fynbos 
0.77 90.34 769.18 1204 0.08 4791 27.86 
Oudtshoorn Broken Veld 
Succulent 
Karoo 0.05 92.12 515.25 758 0.94 3903 59.59 
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Broad Habitat Unit Biome 
Transformed 
protected 
(%) 
Literacy 
(%) 
Personal 
income 
(Rands) 
Households 
(Number) 
Arable 
land (%)
Population 
(Number) 
Unemployment 
rate (%) 
Outeniqua Mountain Fynbos Complex Fynbos 4.07 90.11 956.15 888 0.82 3613 45.80 
Overberg Coast Renosterveld Fynbos 2.78 89.50 749.18 1079 0.26 4323 46.17 
Perdeberg Fynbos / Renosterveld 
Mosaic 
Fynbos 
2.61 91.76 1369.44 880 0.00 3726 35.12 
Piketberg Mountain Fynbos Complex Fynbos 0.34 88.89 632.20 2196 0.01 8864 39.75 
Potberg Mountain Fynbos Complex Fynbos 4.61 88.60 634.24 824 0.00 3333 51.58 
Prince Albert Broken Veld 
Succulent 
Karoo 0.01 83.68 479.99 779 1.05 3267 47.77 
Riversdale Coast Renosterveld Fynbos 5.10 88.97 573.39 1010 0.38 4118 48.96 
Riviersonderend Mountain Fynbos 
Complex Fynbos 0.52 87.09 774.17 1305 0.02 4955 44.19 
Robertson Broken Veld 
Succulent 
Karoo 0.03 86.18 730.15 1963 0.07 7840 47.75 
South Dune Pioneer Azonal 0.62 92.85 1286.88 654 0.00 2507 43.95 
South West Dune Pioneer Azonal 40.09 93.74 2257.25 480 0.00 1540 35.11 
Springfield Sand Plain Fynbos Fynbos 4.33 92.83 906.72 420 0.06 1515 41.97 
Stilbaai Fynbos / Thicket Mosaic Fynbos 3.95 70.11 994.57 229 0.01 788 24.30 
Suurbrak Grassy Fynbos Fynbos 6.27 88.06 631.03 1300 0.69 5270 47.16 
Swartland Coast Renosterveld Fynbos 9.79 90.94 852.52 789 0.03 3466 44.88 
Swartruggens Mountain Fynbos 
Complex 
Fynbos 
0.75 87.28 566.31 2682 0.00 12113 36.50 
Swellendam Afromontane Forest Forest 21.17 91.13 419.74 590 0.08 2621 41.30 
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Broad Habitat Unit Biome 
Transformed 
protected 
(%) 
Literacy 
(%) 
Personal 
income 
(Rands) 
Households 
(Number) 
Arable 
land (%) 
Population 
(Number) 
Unemployment 
rate (%) 
Tanqua Vygieveld 
Succulent 
Karoo 0.17 85.05 520.25 3253 0.00 14439 44.49 
Waboomsberg Mountain Fynbos Complex Fynbos 0.21 85.42 566.31 1704 0.13 6843 46.70 
Willowmore Xeric Succulent Thicket Thicket 0.01 82.88 375.44 725 0.26 3181 51.02 
Zuurberg Grassy Fynbos Fynbos 0.01 78.04 372.67 1164 0.00 4421 47.88 
 
 
 
 
 
